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THE RIGID SUSPEN- 
SION BRIDGE AT 
LOSCHWITZ, SAX- 
ONY. 

BY ROBERT GRIMSHAW. 

The earliest sus- 
pension bridges— 
suggested probably 
by the vine trailing 
across from one tree 
to another on oppo- 
site sides of a stream, 
was characterized by 
extreme lateral and 
vertical flexibility. 
As in instance after 
instance this was 
found to be a source 
of danger, engineers 
in successive suspen- 
sion structures eén- 
deavored to give an 
element of stiffness. 

One method em- 
ployed by Roebling, 
at the Niagara wire 
rope bridge, was the 
addition of a wooden 
lattice girder; but 
this did not give suf- 
ficient stiffness to 
permit of the passage 
of railway trains at 
any but a slow rate 
of speed. 

About 1856 a rail- 
way was planned be- 
tween Hamburg and 
Harburg, crossing 
the River Elbe twice, 
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with a width near 
Harburg of about 
1,000 feet of deep 
water and 2,000 feet 
in all. At that time 
the erection of piers 
in deep and rapid 
rivers with sandy 
bottom was deemed 
risky and unsafe, and 
as the eantilever 
principle had not yet 
been introduced, the 
bridging of the deep 
portion of 1,000 feet 
span was planned to 
be effected by a sus- 
pension bridge. (It 
may be noted that 
afterward girder 
bridges have been 
constructed both at 
Hamburg and at 
Harburg, with piers 
only 100 meters = 228 
feet apart.) 

For stiffening this 
proposed structure it 
was recommended so 
to connect the chain 
with the roadway 
frame that each half 
formed a rigid beam, 
hung from one end 
on @ pier and hinged 
at the center to its 
mate. As the bend- 
ing infivence of the 
live load was highest 
(Continued on p. 248.) 


ig | 











RIGID SUSPENSION BRIDGE AT LOSCHWITZ. 











246 


Scientific American, 








——— 


Srientifie ae 


PUBLISHED WEEKLY AT 












No. 364 BROADWAY, NEW YORK. 
TEKMS FOR THE SCIENTIFIC AMERICAN, 
Petabllahed 1845. 

One copy, one year. for the U. 3.. Canada or Mexico $3 00 

One cor st months, for tee U. &. Canada or Mexico : . 
Ove copy one year.to any forelan coantry bei onging to Postal Usion 4 OW 
Remit by posta! or express money order r by bank draft or check. 
MUNN & ©O., M1 Broadway, corver of Franalin Street, New York. 
The sSclentific American Sepplement 
(Estubliched 1876.) 
ts a dilating er from the SctevTiric AMEXICAN. THESUPPLEMENT 
is insned wee Every number contains 16 octa-o pages, uniform in size 
with SCIENTIFIC AMBHICAN ferws of sabscription for SUPPLEMENT, 
6. a vear. for the t s.. Canada or Mexico. $6.0) a year to foremn 
countries belonging to the Post al Unmron. Single copies 0 cents. Sold 


yuntry 
SCTENTIPI 


by all pewsdealers throughor 
fembined Kates. v" To 





will be sent for one rear. to one sddreas in'U. s.. Canada or Mexico, on 
receipt of seven dollars. To foreign countmes witbin Postal Union eight 
lollars and Afty cents a year 
Building Hdition of Scientific American. 
Established ISS5.) 

Tree BUILD NE TION OF THT SCIBNTIFIC AMERICAN isa large and | 
apiendidiy us periodical, taseed month'y ontaining floor plans | 
sad pers thy ‘we | aininet ern architecture. Each number 
is titustrated with beautiful plates. showing desirable dwellings, pubiic 
buildings and architectara! work 'n creat vanmety. To architects, owilders 
and ali who contemplate building this work ts invaluable. 

Singie copies ecents. By mali.to any part of the United States. Canada 
or Mexioo, $2.9) « vear To foreien Postal Union countries, $3.00 a year 
Combined rate for SCILDING FpIrion with SCIENTIFIC AMBRICAN, to one 
address, 85.)a year To forei¢a Postal Union countries, $6.50 a year. 
Combined rate for BUILDING EDITION, SCIENTIFIC AME RICAN and 8cp- 
PLEMENT, 2.00 year To foreicn Postal Uuion countries, $11.00 a year. 

Kapert Editien ef the Scientific American 
Retaublished 1878 

with which is incorporated “ LA AMERICA CIENTLFICA B INDUSTRIAL,” 
Spanish edition of the S« aENTIPR AMERICAN, published moothiy. ae 
form (in size and typoeraphy with the ScreNTIFIC AMERICAN. Every num- 
ber contains about 90 pages, pr-fasely tllustrated. Ut is the finest smentific 
industrial exp wt paper pubtished. It cireaiates throughout Cuoa, the 
West indies, Mexico, Central and Svuth Ameri ca, Spain and Spapish poe j 
sessions wherever the Spanish iancuage is spoken. THE SCIENTIFIC | 


arge wuaranteed circulation in 
4 ®§.Wa year, post paid to 


*RT EDITION Gas & 
throughout the wor 
Single copies, 35 cents 


MUNN & CO 


AMERICAN EXPr 
somMmmercial places 
part of the world 


tm The safest way to remitia by postal order, express money or 
Graft or bank ebeck. Mate ali remittances payable to order of MUN 
acu 


ally re 
ularity is 


Neat wr 


i” Readers are sper 


any failure. delay. or irreg receipt of papers. 


NEW YORK, SATURDAY, SEPTEMBER 2, 


f enteutea 





See prospectus, last page. 
AMERICAN aod SUPPLEMENT 


Publishers, 41 Broadway. New York. 
it. nottfy the publisbers in case of 


1896. 


Pas 
. 





all 
any 


ser 





. 6 


. 28) 


2) 
21 | 
= | 
4 | 
™ | 
Bes) | 

= | 


Fo 
252 | 
2) 





MT 


litestrated artitres are marked with an asterisk. 
Annual report, Commissioner of Industrial success, Germany's 
Patents Mi Invention, elements 2 
Rattieshi os, the three new oy Japan. * ray experiments in 
Bicycle notes Jefferson, Thomas, as a metooru- | 
Ricy “e peda pressing, work in ™~ bow is 
Blue prints (ow ‘% Kaugaroo hunting 
Rotter coverings (6a ST Leprosy. serum treatment of 
Bridue. suspension, Saxony*  Li>rery cireulations 
Cheese, Roquefort, making “4 Littenthal, Utto, the death of 
Cider, preserving (O67 ST «Man, chemical composition of. 
a, wine of ea “i Meteors, dark. 
Coins, pew motala for.. & National Academy of Design.. 
> re and noun da, pr tive 247 Niagara earth tremors 
Co »pper mine, the Caiumet and Notes and queries 
rircla* 2” Patent suit, X rays in a 
Blectric farming "3 Pen, 7 untain, the * Climax ”*. 
Blectric iron and steei furnace ) Photegraphice exposed plates, 
Klectrie street cleaning car* Mo carrying ’ 
Bie tric “ity, ballets swerved by ™ Population of the worid.. 
Bleetrolysia in sliver refining MS Science notes.. 
Fee i water heater, Munday's* Mo 6 Sfllver refining by electrolysis. 
Froit as medicine @ sounds and colors, protective 
Hair. fanction of 4 Street cleaning car, electric* 


Threat, foreign bodies in the 
Waterspout, 
yard* 


Horna, polishing (8 a 
Liorseless carriage :ace, Provi- 
dence 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 


Wo. 1082 


the Week 26, 1896. 


new sdealers 


Wor Ending September 


Price 10 cents. for sate by al! 


P 
thods of Railding Construction at 


1. ARCHITOCTURE.— New Me 


Paria A typical Freneh system of construction. - Combination 
of piaster and iron; cement armwe. -1 lilustration 
lt. AUTOCARS.—The De Dion and Bouton Road Motor. —An elabo- 
rate description of thie typical Freneh motor operated by steam. 
4 hasirations ; I 
iil. CHEMISTRY.—An Air Bath.-By B. J. H. CosrTs.- 1 itlustra- 
tign 
The F sculometer 1 itustration 
IV. DOMESTIC BCONOMY.—®rrors in Oar Food Kcouomy.—A very 


practica! paper on ecientifie nutrition 
V. G30G 4APHY.—Zanzi bar 
recent events there.—4 li, usirations 
Vi. MATHEMATIC#S.--Gocdman’s Hatchet Planimeters. — inetre- 
men? for measerifis areas aod Mean altitudes or irregular Oxures. 
— 6 Uiastration» 


Vil. METALLUROY. ~The Great Kraup;§Works. Notes on the great 
iron and stee! forss of the German ewpire, with statistics 

Vill, MINBRALOUY Precious Stones. — By Prof. Hernry oi 
Mizus. —Lectare |.—Yiret instal ment of a most interesting arti- 
cle op the minerais osed tn the jeweler’s art. —3 illustrations. 

IX. MINING ENGINEDRRINYG Firedamp Testing Station at 

Marchienne-ao-Pont.—An elaborate experimental station for 

tovestigation ito fredamp. 3 !!lustrations.. 

X. MISCELLANEBUUs. Device for the Display of Lantern Stides.— 
AO apparatas for the deplay of lantern slides 


window.—A rotating carrier. 2 illustrations 
What the Sea Has Pekens—-Pestruction of 

country in the past, with special reference to the 
Engiovertnaz Notes 


eat areas of 
uted coast 


Blectricai Notes 
Miscellaneous Notes 
Selected Formuim 


XL NATURAL HISTURY —Some Notes on Spiders.—By Kev. 
SAMOSL SARBER.—Some very curious observations on arach- 
nide : 


From New York to Havre in a Rowboat.—The 
mont wouderfu) trip on record across the ocean, with portraits of 
the oarivaters and view of the boat.—? Illustrations 

Toe Waste of Shiopigg. Losses of steam and sailing vessels 


Xl. NAVIGATION 


Gue to wreckage and condemnation, with valuable tabies 
Xt. OF TICS.-The Colors Named in Literature. With tabie.... 
AILV. PHOTOGRAPHY Phetoeraphs for Chemists. — Lantern 


. 


Martha's Vine- 


An aecvant of the country and the 
I 


in the ap 


21 


AGE 


Tay 


. 17% 
. 17388 


. Imm 


17288 


| factories. 





17289 


Yam | 
. am 


173M 
nae 


. mm 
17289 


#lidee by reduction. —How t> produce lantern shides from large ne- 
1 


aotives 
PHYSI(S 
search 14 advance 


\ Research on the Liquefaction of Heliam.—A re- 
dexper\mental physics upun the newly discov 
ered element hetiam.- 1 Hlestration,, 
Physics Without A pparatus.—Several interesting =n6 simple ex- 
periments described —1 ilestration 
KVL Te HNOLOGY. Apparatus for the Menvtactere of Acety- 
lone Gas.- Description of a namber of prominent acetylene 
paraias, with il.astrations and sectional! 
tracions ° 
t-teea China.— History of thte beawtifu) china and foundation 
of 'ts mahafactare in ireland and sat vent introduction into 
Am rica. —lescript ion of diferent Bel! ook marks. 
The Coming Light. An incandéscent gas burner omploviag ar 


aY 


Uiicial Craught produced by electric motor.—2 Ulustrations 


ap- 
views thereof.—TI2 ilus- 
! 


| extension of trade. 
17300 | 


THE SECRETS OF GERMANY'S LNDUSTRIAL SUCCESS. 

Perhaps the most notable fact in the industrial world 
just now is the commanding position which is being 
won by the German manufacturers and the rapid en- 
éroachments which they are making upon the foreign 
trade of other nations, and particularly upon that of 
Great Britain. In taking note of this development we 
must remember that it is nothing new, that it is not 
the result of a sudden outburst of energy. It is merely 
the larger development, the coming of age, of a system 
which bas been steadily at work in Germany for many 


years. Her industrial triumph, which has come as a 


30 | surprise to the world at large, and with a rude, awaken- 


ing shock to Great Britain in particular, is no surprise 
to the German people themselves. In school and col- 
lege, in workshop and factory, by carefully planned or- 
ganizations at home and abroad, they have set in mo 
tion a system of industrial forces which are now work- 
ing out the desired results with mechanical regularity 
and precision. 

The German mind is essentially scientific and me- 
thodical. It was these qualities that contributed 
largely to the signal triumph of the German arms in 
the memorable war of 1870. During the quarter of a 
century that has intervened since the close of the 
struggle and the consolidation of the empire, Germany 


|has been applying the same scientific methods to the 


arts of peace ; and with such success that it begins to 
look as though her industrial armies were going to oc- 
cupy the broad fields of international commerce with 
the same resistless energy with which her battalions 
marched from Saarbruck to Sedan a quarter of a cen- 
tury ago. 

Germany owes her industrial success to her system of 
scientific training in schools and colleges, to the close 
| fellowship which exists between her factories and her 
schools, and to her elaborate organizations for the 
control and development of commerce. 

That the scientific course in German schools was 
thorough and effective has always been well under- 
stood ; but it has been reserved for a private letter, 
written by Prof. Ostwald, the distinguished German 
chemist, to his English friend Prof. Ramsay, to open 
the eyes of the world, and particularly of the English 
people, who are most nearly affected, to the practical 
use to which the scientific researches of their specialists 
are put by the German people. It appears from this 
letter that there is a close alliance between the German 
manufacturers and the universities and high grade 
technical schools. In the chemical industry, for in- 
stance, itseems that splendid inducements are offered 
to the graduates of technical colleges to enter the 
laboratories which form part of the equipment of the 
These young men are engaged, not for the 
executive work of the establishment, but for purely ex- 
perimental work inthe laboratory. They form a bri- 
gade of skilled inventors, who devote themselves to the 
discovery of improved processes and methods of manu- 
facture. 

Speaking of this system, Prof. Ostwald -says 

“The research laboratory in such a work is only differ- 
ent from one in a university by its being more splen 
didly and sumptuously fitted than the latter. «1 have 
heard from the business managers of such works that 
they have not unfrequently men who have worked for 
four years without practical success; but if they know 
them to possess ability, they keep them notwithstand- 
ing, ani in most cases with ultimate success sufficient 
to pay the expenses of the former resultless years.” 

When we bear in mind that “there are often more 
than one hundred Ph.D.’s in a single manufactory,” 
and that this little army of qualified scientists is occu- 
pied solely in “making inventions,” we begin to un- 
derstand why it is that Germany is already pre-eminent 
in certain markets of the world, and it is likely to be- 
come so in others before long. Invention is no longer 
left to the unaided efforts of the well meaning, but often 
uninstructed, individual. In the special laboratory 
there will be no long hours of fruitless search for an 
objeet whose supposed existence is based upon ignor- 
ance of the first principles of physics or mechanics. 
In this admirable combination of the skilled theorist 
and the trained mechanic there is little left to chance; 
and the development of an art is carried on by the 
sure and logical process of experiment, invention, and 
design. 

Of searcely less importance in German industrial 
economy is her elaborate system for the fostering and 
This includes the founding, in 
certain industrial centers, of chambers of commerce. 
These institutions are intended to deal with questions 
of home and foreign trade in the broadest possible 
manner. 

“ There is no question connected with the develop- 
ment of trade interests, of manufactures, credit capac- 
ity of foreign countries, advantages to be obtained by 
treaty stipulations, injuries resulting from measures 
adopted by other nations in restraint of trade, which is 
not thoroughly discussed and carefully considered by 
the many German chambers of cemmerce scattered 
over the country. These bodies report to the tinis- 


ing of all such matters, as they are connected with 





ter of commerce with regard to the influenceand bear- 
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the commercial tedewbats. of the various: localities, 


and by petition or otherwise they often secure action 
through their minister and the minister of foreign 
affairs which is of great advantage to them.” 

As the-necessary counterpart of this organization at 
howe, the Germans are about to establish a system of 
commercial attachés, whose agents shall be specially 
trained for the service and shall form a recognized part 
of the national representation in foreign countries. The 
work of the attaché will be similar to that which is now 
embodied by our own consuls in their “ consular re- 
ports,” many of which, be it said, are admirable docu- 
ments and worthy of a wider circulation. He wll fur- 
nish to the home government a statement in detail of 
the particular commodities which are required in his 
district, and will keep it informed of the volume and 
nature of the trade done there by competitors ; and, in- 
deed, he will report any facts which might be of service 
for dissemination among the various local boards of 
trade above mentioned. : 

Visitors to the Columbian Exposition at Chicago will 
remember the truly magnificent display that was made 
by Germany, and particularly the collection which 
figured so prominently in the Liberal Arts building. It 
was a special effort, carefully planned and effectively 
earried out, and German foreign trade is feeling the 
stimulus of that costly display at the present moment. 

Our brief consideration of this subject suggests that, 
while it more immediately concerns the commercial 
supremacy of Great Britain, it has also a practicai in- 
terest for the United States. In our future commercial 
development and expansion we shall certainly enter 
into a most active competition with the two nations 
above mentioned. It is a question which we shall] do 
well to ask ourselves, whether our native inventive- 
ness and mechanical skill should not be stimulated and 
rendered more efficient by such a triple alliance of 
science, industry, and organization as is now carrying 
Germany to the front by leaps and bounds. 


ee 
The Serum Treatment of Leprosy. 


In the New York Medical Journal for January 18 
was mentioned a communication that had been made 
to the National Academy of Medicine of Bogota by Dr. 
Juan de Dois Carrasquilla in which he reported cases 
of leprosy that had been cured or much ameliorated by 
the use of an antileprous serum prepared by him. It 
was his second paper on the subject, and was presented 
before the academy on the 22d of last November; the 
first had been laid before the same learned body on the 
80th of August, 1895. By the courtesy of the academy's 
permanent secretary, Dr. Pablo Garcia Medina, the 
same journal has now received a copy of Dr. Carras- 
quilla’s third communication, made on the 2th of 
June, 1896. In it the author describes in detail his 
method of obtaining the antileprous serum and his 
mode of employing it. These we can indicate only 
in outline. He first bleeds a leper, choosing an adult 
whose general condition is fairly good. The blood 
drawn varies in amount from a hundred to two hun- 
dred and fifty cubie centimeters. It is received into a 
sterilized vessel and carefully covered, kept away from 
the light, and, above all, kept perfectly quiet. In from 
twelve to twenty-four hours the superficial layer of 
serum, that only which is perfectly limpid, is removed 
with a pipette. If it has to be kept for some time be- 
fore it is to be used, it is passed through a layer of 
powdered camphor contained between two layers of 
cotton, to preserve it, and it is kept away from light 
and heat. 

Thus prepared, the serum is injected into an animal 
that is refractory: to leprosy, preferably a healthy 
young horse in good condition. Roux’s method of pro- 
cedure is employed. In regard to this operation, says 
Dr. Carrasquilla, there are two points that are of the 
greatest importance and at the same time difficult to 
determine—the amount of serum to be injected at one 
time and the interval that should be allowed to elapse 
between the injections. His experience leads him to 
think that forty-five cubie centinieters is the proper 
medium dose, given at intervals of ten days. The 
horse is bled in from five to ten days after the last 
injection, preferably from the jugular vein. The 
Noeard-Roux process is followed for obtaining aseptic 
horse serum, and it is treated in exactly the same way 
as the human serum. 

The dose of the serum for use on the haman subject 
is from one to five cubic centimeters; according to the 
strength of the serum, the constitution, age, and other 
cireumstances of the patient, the period of the disease, 
ete., given subentaneously. The locality to be prefer- 
red for the injection is that bounded by the iliae crest 
and a transverse line passing just | ‘beneath the trochan- 
teri¢ fossa, or, better still, just tothe outer. side of the 
trochanter major. Great care must be taken to make 
sure that the serum has not undergone any septic 
change. - A fall day should intervene between the in- 
jections. . Febrile reaction follows in all cases, and the 
injection should not be repeated until this’has subsic- 
ed. Dr. Carrasquilla gives many other details, which 
we have not space to mention, and promises to publish 
further reports of results. 
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The Death of Lilienthal, 

The following letter appears in Nature of recent date: 
C. RUNGE. 

Dear Sir: You are right in presuming that I can 
give you details referring to Otto Lilienthal’s death, 
authentic as far as they can be obtained. 

As early as the beginning of last spring, Lilienthal’s 
experiments had taken a new departure. He had 
gradually come to the conclusion that the surfaces 
employed by him were not sufficient. 

With a surface of twelve to fourteen square meters he 
could take sufficiently long flights to serve his purpose 
of observation and practice in strong, gusty wind, but 
he very rightly considered experimenting in a strong 
wind to be too dangerous, and with a light breeze 
about twenty square meters were found necessary. 
This enormous surface, however, could not be handled 
with the same certainty and exactness as the older 
wings, and as his system of steering consisted in shift- 
ing his weight within the surface upon which it was 
suspended, he had hit upon the simple expedient of 
placing two surfaces one above the other. 

This system promised from the beginning to be a very 
marked advance. In former days Lilienthal had tried, 
over and over again, to make small paper models that 
would soar like birds, and had always been disappoint- 

Now this problem seemed to be solved. These 

ry models, which resembled beetles rather than 

is, soared in the most astonishing manner. He 

would let them off from the top of the artificial cone 

which he had erected at Lichterfelde, and they would 

take long and sometimes circuitous flights into the sur- 

rounding fields, and never showed the slightest tendency 

to take “ headers ”"—a peculiarity very frequently hith- 
erto observed in soaring models. 

These experiments, therefore, seemed to prove that 
not only would a two-story surface be more easily steer- 
ed, because a definite shifting of the center of gravity 
to one side would have a more marked effect (since the 
lateral extension of the whole structure was little more 
than half of that formerly used), but would also show a 
greater stability, a result all the more to be expected, 
as the center of gravity of the system was placed more 
than a meter below the upper surface. 

Experiments, which were begun without loss of time, 
seemed to bear out this conclusion. Lilienthal appear- 
ed to have suddenly gained in power and in the faculty 
of shaping his motion at will. It seemed to be only a 
question of time or opportunity that the great step 
would succeed of describing a complete circle in the air 
(which always appeared to us to be the key to a definite, 
if not complete success), when. the disastrous accident 
occurred which has cost the bold experimenter his life. 

The following is, as nearly as I can remember it, the 
report of the mechanic who used to build Lilienthal’s 
wings, and to help him with his experiments. 

On Sunday, August 9, Lilienthal had gone out to the 
village Rhinow, where he used to practice on the bare 
sand hills in the neighborhood. Nobody was with him 
except his mechanic. The weather was exceptionally 
favorable, a light wind blowing from the east with a 
velocity of about 5—6 m. per second. 

Lilienthal had selected one of these new two-story 
surfaces, which, in a considerable number of trials from 
the artificial cone in Lichterfelde, had shown itself to 
be especially successful. He took one flight, by way of 
warming to his work, and then prepared himself for a 
second, and gave the word to his man to look at his 
watch and note the duration of the flight. The man 
saw him soar down until he was nearly above the foot 
of the hill, then suddenly a gust of wind set in, lifted 
him up to a height of 30 m. above the ground—accord- 
ing to his man’s estimate—and there he stood appar- 
ently motionless in the air. 

This was a frequent occurrence, and gave no cause 
for alarm at first ; but now the man saw how Lilienthal! 
gradually lowered the fore edge of his wings more and 
more without obtaining the desired effect of getting way 
forward and downward. The man felt uneasy at this, 
pocketed his watch, and began to run toward the spot 
where his master was hanging suspended in midair. Sud- 

denly he saw the apparatus heeling over forward still 
more, and then Lilienthal came down with it with great 
force head foremost, rolled over once or twice after 
striking the ground, and remained motionless. 

When the man reached the spot, he found the appa- 
ratus much shattered, but Mr. Lilienthal apparently 
uninjured, though without consciousness. The local 
physician was instantly summoned and:at first declar- 
ed that nothing serious had happened. Lilienthal was 
brought to the neighboring inn, and within two hours 
recovered his senses. He seems to have felt no pain, 
beeause he immediately declared he would soon get up 
and continue practicing. However, his arms and legs 
were lamed. It appears that his spine was fractured. 

The man left him to the eare of the physician, and 
took the next train to town to fetch his brother. When 
the brother came he found that he had swooned again ; 
and he did not reeover his consciousness until death 
set in, which occurred the same night. 

By publishing these lines the editor of Nature will, I 
think, fulfill a duty he owes the scientific world, as well 
as the memory of a man who, throughout his toilsome 





life, applied his rare energy, courage, and ability to the 
solving of a problem which has hitherto baffled the in- 
genuity of all modern engineering. mT 

Lilienthal, who was a successful engineer and manu- 
facturer, had not lived to see his forty-eighth birthday. 
He leaves a widow and three children: 


A. pu Bots-REYMOND. 


Berlin, August 24. 

The Bids for the Three New Battleships, 

There is matter for congratulation in the fact that 
there were five separate bidders for the construction of 
the three first-class battleships recently authorized by 
Congress ; for it proves how rapidly the shipbuilding 
facilities of the United States are developing, compared 
with what they were when the reconstruction of the 
navy was first begun, now some thirteen years ago. 
The fact that a firm should put in a bid to build an 
11,325 ton battleship is evidence that its shipbuilding 
plant must be thoroughly up to date and capable of 
turning out the heaviest and highest class of marine 
work, 

It is noticeable that the bids approximate very closely, 
there being but $85,000 difference between the highest 
and lowest figures, as against a differenee of $285,000 in 
bids for the Oregon class of battleship in 1890; which 
goes to prove that our leading firms have acquired 
familiarity with this difficult class of construction, and 
have no unforeseen contingencies to provide against. 
Another noteworthy fact is that the cost of building a 
first-class battleship is greatly reduced from what it 
was in 1890. This is shown in the case of the Cramp’s 
Shipbuilding Company, which is now offering to build 
an 11,325 ton ship for about half a million less money 
than they asked for the construction of a 10,288 ton 
ship in 1890; the figures being $3,180,000 for the Indiana 
of 10,288 tons in 1890, and $2,650,000 for the new ship 
of 11,325 tons in 1896. 

The contracts were awarded as follows: One to the 
Newport News Dry Dock and Shipbuilding Company 
for $2,595,000; one to the Union Iron Works, of San 
Francisco, for $2,674,950 ; and one to William Cramp & 
Sons Ship and Engine Building Company; Philadel- 
phia, for $2,650,000. Other bidders were John H. 
Dialogue & Sons, Camden, N. J., $2,661,000, and the 
Bath Iron Works, Bath, Me., $2,680,000. The Union 
Iron Works secures one of the ships by virtue of an al- 
lowance of 4 per cent, which is made to cover the cost 
of transporting materials of construction across the con- 
tinent. 

The new warships will embody the best features of 
the three types of battleships already built or building 
for the navy, viz., the Indiana, the lowa and the Kear- 
sarge. They will have the heavy armor of the Indiana, 
the high freeboard and weatherly qualities of the Iowa 
and the powerful rapid fire battery of the Kearsarge. 
It will be noted that the 8 inch guns of the Indiana 
and Kearsarge type are wanting, but as an offset to this 
the new ships will carry a powerful battery of fourteen 
6 inch rapid fire guns; and, while many admirers of 
our present ships will regret the absence of the 8 inch 
guns, it must be admitted that the change is in agree- 
ment with modern practice, and that it is warranted by 
the effective work done by the heavy rapid fire guns in 
the late Japanese war. 

The general dimensions and principal features are : 
Length on loadwater line, 368 feet ; beam, extreme, 72 
feet 2°5 ; freeboard, forward, 19 feet 6°9 ; freeboard, aft, 
13 feet6; normal displacement, 11,325 tons; mean 
draught normal displacement, 23 feet 6 ; indicated horse 
power (estimated), 10,000; speed in knots an hour (esti- 
mated), 16 knots; normal coal supply, 800 tons; and 
total bunker capacity, 1,200 tons. 

The main battery consists of 4 thirteen inch and 14 
six inch rapid-firing breech-loading rifles, and the sec- 
ondary battery of 17 six pounder and 4 one pounder 
rapid fire guns, 4 machine guns, and 1 field gun. Four 
above-water torpedo tubes are placed two on each 
broadside, amidships, and will fire through an arc of 
60 degrees. 

The main turrets for the 13 inch guns carry 15 inches 
of Harveyized armor, and the 6 inch battery, of which 
four guns are mounted on the upper deck and ten on 
the main deck, is protected by six inches of the same 
armor. The waterline belt of Harveyized steel will be 
7g feet deep and 161% inches thick. The protective 
deck will be 2% inches thick and will be continuous 
from stem to stern. The engines will be of the usual 
triple expansion marine type, and steam at 180 pounds 
pressure will be supplied by eight large single-ended 
boilers. 

There will be no speed premiums; but a penalty is 
imposed at the rate of $25,000 for each quarter knot that 
the ship falls below the contract speed of 16 knots an 
hour. 








A MEDAL, called the Neumayer medal, will be con- 
ferred soon by the Berlin Geographical Society on 
persons who have distinguished themselves in geogra- 
phy or meteorology, in honor of the seventieth birth- 
day of Prof. George Neumayer, who, after having been 
director of the Melbourne Observatory, has since 1870 
been at the head of the Marine Observatory at Ham- 


burg. 





How Boquefort Cheese is Made. 

It is supposed that hundreds of years ago the south 
of France was disturbed by voleanic eruptions, which 
shit up the ancient granite rock, causing streams of lava 
to flow from them. The new surface consists of basal 
tie rock, which in its turn was fissured by eruptions 
and thrown up on a mountain range. The whole of 
the interior of a mountain was thus formed into caverns 
and caves, which belch forth hot sulphurous springs. 
It is here that the celebrated Roquefort cheeses are 
made. 

The village of Roquefort is situated on the Mountain 
Larzac, which is about twenty-five miles in length and 
nearly 3,000 feet high. It consists chiefly of limestone, 
covered with sufficient pasture to feed the 300,000 sheep 
kept for their milk. The caves, teing formed by the 
displacement of rocks, consist of an intricate lalyyrinth 
of open spaces and passages connected with each other 
and with a subterranean outlet. A coo! current of air, 
therefore, always of the same humidity and teimpera- 
ture, flows in a never interrupted stream through the 
caves. 

There is nothing in the milk or in the preparation of 
the cheeses that gives them that peculiar flavor and 
delicious mellowness for which they are so renowned. 
This is entirely effected by the method by which they 
are cured. 

When the cheeses are ready for treatment they are 
taken to the caves, and after being allowed to coo) are 
carried to the salting room. They are rubbed with salt 
on one face and then piled on the top of each other 
until the cave is full. After standing for twenty-four 
hours or so, the reversed side is salted, and once more 
they are piled up as before. The cheeses have to be 
frequently reversed, in order that the moisture may be 
even throughout, and to develop the fungus which has 
previously been sown in the curd. 

In forty-eight hours the cheeses become viscous, and 
are rubbed with a coarse cloth. In the course of an- 
other two days the fungus will appear on the outside, 
in the form of a sticky paste. This is carefully scraped 
off with knives, together with a thin stratum of crust, 
and set aside for food. 

The cheeses are now sorted out; the most solid ones 
placed on the floor. In eight days’ time they become 
covered with a yellowish red moull, together with 
other minute vegetation, which is removed and given 
to the pigs. The scraping is continued until the 
character of the mould changes, showing that the eurd 
has altered its condition, and announcing the comple- 
tion of the cure. Then they are again carefully scrap- 
ed and wiped, and wrapped in tinfoil, and are ready 
for the market. 

Roquefort cheeses have been cured for centuries by 
this process, and stand as a triumph of uneducated art. 
—Commercial Gazette. 
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In the July number of Natural Scie ce, Mr. R. 1. 


Pocock describes the stridulating organ in the Indian 
and African scorpions and argues that it is protective 
in character. He writes: ‘Since the organs that have 
been here described are equally well developed in both 
males and females, and appearin the young long be- 
fore the attainment of maturity, there is no reason to 
suppose that they are of a sexual nature, serving, like 
the chirrup of the cricket or the call of the cuckoo, to 
inform the one sex of the whereabouts of the other. If 
this were the case we should expect to find, first, that 
the organs were exclusively confined to one sex, or, at 
all events, better developed in it than in the other ; 
and, secondly, that they put in an appearance either 
just before or simultaneously with the reaching of the 
adult stage. Again, in spite.of the opinion of many 
authorities, who maintain that the existence of a 
sound-producing organ implies of necessity the exist- 
ence of an auditory apparatus in the same individual, 
we can only assert again that there is not a particie of 
evidence that either the large spiders or the scorpions 
can hear the sounds that their own stridulating orgams 
emit. All the available evidence goes to show that in 
these groups of arachnids the organ is brought into use 
when its possessor is under the influence of irritation 
or fright, exactly as in the case of the rattlesnake’s 
rattle. Like the snake too, both the scorpions and the 
spiders are furnished with highly developed poison 
glands, and it isa well known fact in natural history 
that animals so gifted are frequentiy rendered conspicu- 
ous by bright and staring colors, so that they may not 
be destroyed by carnivorous creatures in mistake for 
other harmless and edible species. Nature, in fact, for 
purposes of protection, has labeled them with her 
poison badge; and apparently with the same end in 
view, she has supplied the rattlesnake and the large 
spiders and scorpions with a sound-producing appara- 
tus, which, when in action, serves as a danger signa! to 
meddlesome intruders, warning them to beware of 
hostile interference.” 

On the other hand, it appears from experiments made 
by Mr. Frank Finn, says Science, that the lizard eats 
indiscriminately plain colored and bright colored but- 
terflies, the supposed protective coloring not being oi 
use in this case. 
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THE RIGID SUSPENSION BRIDGE AT LOSCHWITZ, 
SAXONY. 
(Continued from first page.) 
in effect near the vertex, the hinge was placed consid- 
erably above the roadway frame. 
As far back as 1861* attention was called by Claus 


Koepeke, the engineer of the Hanoverian Railway, to | 


| rolled beams. The gaps in the U shaped flooring are 
| covered by sheet iron, on which there is a sheeting of 
| fir wood titled with asphaltum, which slopes from the 
'eenter line of the roadway to the footways at each 
side, and carries an oak pavement in which is laid a 
double track electric railway. 

The footways are formed of two crossing diagonal 


the fact that the proposed hinge system was applicable | layers of planks, horne by three lengthwise stringers 


to arched bridges, also ; and three-hinged arches were 
recommended by him. 
hinged arched iron bridges and roofs have been. con- 
structed; a notable example being the roof of the 
Manufactures and Liberal Arts building at the Chicago 
Exposition. The “Flora” horticul- 
tural establishment at Charlotten 
burg, near Berlin, was the first roof 
example; and good instances of 
three-hinged suspension bridges 
are seen in the 80 meter = 262 foot 
foot-bridge at Frankfort-on-the 
Main, one over the Tiber at Rome, 
and the 244 meter=800 foot Point 
bridge over the Monongahela at 
Pittsburg. 

More recently we have the Tower 
bridge over the Thames at Lon 
don, the two side spans of which, 
each 305 feet = 92 meters long, are 
each composed of two unequal sec- 
tions, one 188 feet = 57 meters and 
the other 117 feet 35 meters, 
hinged at pillars and at center of 
length ; and the same system is ap 
plied in Koepeke’s bridge between 
Loschwitz and Blasewitz, over the 
Elbe, just above Dresden. 

Although this bridge was design 
ed only for ordinary street traffic, 
it would safely bear a double track 
Steain railway. There isa carriage 
road 7 meters = 23 feet wide, and 
on each side a footway 2°06 meters 
- 675 feet: the clear distance be 
tween railings being 11°12 meters 
865 feet. Provision is made to attach 
girders, for the support of two additional footways, 
should these be demanded by increase of traffic. 

The center span is 14668 meters = 481 feet long, 
with a height of 24 meters= 787 feet. The main 
chain is an inverted arch, the curve of which is an 
hyperbola having the vertex equation 

y = 1871 4/40x + x” 
x and y being the vertical and the horizontal co-ordi- 
nates respectively. 


Each side span is 61°76 meters = 202°6 feet. Their 


Since then, a number of three-| 


|in 20 em. = 7°87 inches. 


SPRING HINGE AT VERTEX OF 


brackets | tween 30,000 to 40,000 Ib. per square inch, and the area 
to prolongations of the cross beams, outside of the| reduction at the breaking point is 40 to 65 per cent. 





main chains are in cireular ares with 375 meters = 1,230 
Their bottom flanges are straight, and 
The vertex, with aver- 


feet radicas. 
rise with a gradient of 00225 
age temperature, rises 0°608 meter or with 
an inclination of 00083 

The side girders are connected at the 
abutments to loaded levers or anchors, 
éach built in a room 105 meters — 344 
feet long, and transferring the pull of the 
bridge through four working points to the 
abutments, which it reaches at a depth of 
7'S meters = 24°6 feet below the roadway. 

The constructive weight of each anchor 
is 225 tons:+ its load is in all about 1,535 
tons. 

As additional anchorage, the lower anchor 
frames are placed in niches of the abut- 
ments, the weight of which latter would 
effectually aid in holding down the struc- 
ture, even if the norma! bridge load (caleu- 
lated at 400 kilogramimes per square meter= 
82 Ib per square foot) should be trebled. 

As two railway trains, occupying the 
whole distance between girders, would load 
the bridge only to 480 Kilogramimes per square 
meter, or 100 lb. per square foot ; and as in 
ease of widening the bridge to the extra 
outside footways 2 meters wide, on brack- 
ets, the constructive parts would have a 
load of only 50 per cent more than at pres- 
ent possible, it may be safely assumed that 
this bridge is safe beyond all possibility of 
doubt. The cross beams are laid diago- 
nally, and intersect each other ; one of each 
crossing pair having a beight of 115 em. =8°77 feet and 
the other of 94 cm. = 3°08 feet, so that their flanges are 
uninterrapted. To counteract the interruption of 
the webs of the wider beams, there are at each cross- 
ing four angle irons. Between every pair of wide 
cross beams there is placed, to divide the interstice 
to be bridged by iron sheets of inverted U section, 
@ rolled | beam. To prevent rusting, this I] beam 
rests on bars 2 cm. =0°787 inch square, laid along 
the middles of the wide eross beams and of the 


* See Civil Engineer and ‘Architect's Journal of that year. 
+ All the tons here mentioned are metric, of 2,205 Ib. avoirdupois; the 
difference between these anc our legal tons being unimportant. 








resting directly on the U irons. 

The material of the bridge is chiefly Siemens soft 
basic steel, with a breaking strength of 51,000 to 64,000 
lb. per square inch, having 20 to 30 per cent elongation 
The elastic limit comes be- 
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In the construction of the bridge there are intro- 
duced many innovations, the principal of which are: 

(1) Making the pillars part of the girders. 

(2) Using springs in the hinges. 

(3) Putting the center hinge at the level of the bot- 
tom member. 

(4) Using cross beams in net-like arrangement. 

(5) Taking the pull of the bridge with loaded levers. 

(6) The use of the * bridge brake.” 

(1) All previous suspension bridges had masonry or 
iron columns to support the chains or girders ; as at 
Frankfort, Pittsburg, Wheeling, Brooklyn, Niagara, 
etc. In some cases (as at Rome, Italy) iron levers were 
used. But here the pillars form 
the back frames of the center gir- 
ders. This gives great stability 
against wind and centrifugal force 
(as proved during severe equi- 
noctial storms), and permits ex- 
pansion and contraction from load 
and from temperature changes. 
The pillars are supported by square 
swing blocks on rollers resting on 
cast iron bed plates, weighing 7,682 
kg. = 16,850 Ib. each. The total 
movement of a pillar between the 
alll extremes of minimum load in sum- 








7 mer and no load in winter is 7 cm. 
. =2°8 in. 
The stone piers, which get but 
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The bed plates on the masonry are cast iron, and the 
square blocks between them and the anchors, as well 
as those between the rollers and the pillars, are of cast 
steel. 

The foundation, which rests on solid gravel, has been 
made within sheet piling, the masonry is cement con- 
crete and quarry stone covered with sandstone. 

The total weight of iron and steel in the girders and 
anchors is 3,800°5 metric tons, which, together with the 
lead slag, wooden roadway and footways, with two sets 
of tramway tracks, gives a total weight of 6,708°7 tons, 

The total permanent load of the girders is 2,787°2 tons. 

This load of 2,787 tons, distributed over 270°2 meters 





MAIN HINGE. 


slight horizontal pressure from roll- 
ing friction, have the maximum 
vertical pressure of 1,090 tons from 
each of the four pillars. The bottom 
members of the side spans are kept 
in position by toes sliding length- 
wise in the pillars, and hence are 
held against lateral pressure, be- 
sides being braked against longi- 
tudinal vibration as described 
under (6). Internal spiral stairs give 
access to summits and bases, and, 
in facet, to all parts, of the pillars, 
for the purpose of inspection, 
painting, or repairs. 

(2) The use of springs in the hinges was suggested by 
the bad performance, in common suspension bridges, of 
pin joints, which have been in some cases found entirely 
immovable. An instance of this was discovered at the 
Tetschen bridge over the Elbe, when Fraenkel found 
all the deformations of the chains, whether by load or 
by temperature, to take place only by bending of the 
links, in consequence of which discovery the permissi- 
ble traffic had to be reduced. 

Now, while the halves of a rigid suspension bridge 
may not be so flexible as a single chain link of a com- 
mon suspension bridge, the friction, if pins were used, 
might cause bending of adjoining parts of the girders ; 
especially as the pins must be of large diameter. 

The spring link principle * consists in 
producing at the joints pulling resistances 
in two crossing directions; hence care must 
be taken that the combination of stresses 
by direct pull and by bending do not ex- 
ceed certain limits. The angular motions 
in three-hinged arches or in three-hinged 
suspension bridges are caused more by tem- 
perature changes than by load variations. 

In this bridge the angular motions of 
each pillar, both sides of the vertical axis 
(the motionless point being nearly in the 
eenter of height of the pillar, or 12 meters = 








0-07 m. 
39°4 feet) is = 0°00583, or about 20 
12 m. 
minutes of are. 
a ~ The vertical motion of the vertex is 


therefore (the half span being 73°34 m. or 
240°5 ft.) 73°34 x 0.00583 = 0°42 m. ; or 21 em. 











’ 


= 886°5 feet, gives 10,316 kilogrammes per meter (=20,800 
Ib. per yard) run. 

The movable load is estimated as 736 Ib. per square 
yard, or 4,968 lb. per yard run. 

The maximum horizontal strain is 826 tons for each 
girder. 

The minimum stress caused by the bridge weight is 
1,158°6 tons, or 579°3 tons per girder. . 

This bridge was built for the Saxon government, 
from the designs of Geheimerrath Koepeke and Mr. 
Manfred Krueger, the latter of whom was resident en- 
gineer. The builders were the Marienhuette firm, of 
Cainsdorf, near Zwickau. 








=8'3 in. above, and the same below, the 
neutral position. 1°C.=1°8° F. change of 
temperature causes 4°5 mm. = y¥; inch mo- 
tion at the vertex. 

The stress in a spring of the thickness d or 
the coefficient 6 of change of its length, 1, 
in consequence of bending it to an are, w, 
may be found from the equation 

dw 


I= 


21 
Now the middle horizontal spring 1s made 
up of three parts : two side parts each of two plates of 2 
em. = 08 in. thick and 100 em. = 39°4 in. wide by 165 
cm, = 68°9 in. long, and a middle part made of four 
plates of the same thickness, 54 em. = 21°3 in. wide and 
880 em. = 130 in. long; the eross sectional area being 
1,282 sq. cm. = 191 sq. in. ; the greatest tensile stress is 
therefore 
826000 kg. 
———— = 670 kg. 
1282 
As the angular motion at the vertex is double that at 
* Published in the Zeitschrift of the Hanoverian Engineers’ Association, 
1889. 














SEPTEMBER 26, 1896.] 


2 x 0°00583 x 8 





= 0°000141 





the pillars, we have 6 = 
2 x 330 

The coefficient of elasticity being about 2,000,000 kg. 
per square centimeter = say 28,446,000 Ib. per square 
inch, this 9 corresponds to a change of tension of 
0000141 x 2000000 = 282 kg. = 619°6 lb., or to a change 
of *§* = 141 kg. = 309°8 lb. greater and less than the 
stress at the middle position. Therefore the tensions 
in the horizontal spring at the vertex will vary between 
670 + 141 and 670—141; or 811 and 529 kg. per .quare 
centimeter or 11663 and 8676 lb. per square inch. 

As the spring plates are not riveted together, and 

nee each one may bend separately, the difference in 
tensions in the uppermost and the lowermost fibers is 
only 4 of that above calculated ; the other % of the 
141 kg. being manifested as a difference of tensions, 
common to all constructions. There is, then, nothing 
risky in using springs or plates for hinges, as the mate- 
rials will sustain the bending without damage, the 
more so as the maximum temperature changes occur 
only at long intervals, and the changes caused by load 
variations are but a small proportion of those caused 
by temperature changes. 

The double vertical plates in the center withstand 
the shearing stresses caused by loads passing that point. 
The springs at the abutments have but slight angular 
motion—that due to flexure of the side span girder by 
load variations, temperature changes being here with- 
out influence. 

Similar spring hinges have been applied to small can- 
tilever bridges in Dresden, to prevent lifting of the 
girder ends on the four points of support. 

(3) The vertex hinge has been put below the roadway 
surface to get the necessary horizontal stiffness by mak- 
ing the roadway framework a nearly straight girder 
with uninterrupted flanges, connected by the cross 
beams, which here form the wind bracing. All other 
suspension bridges have the vertex considerably above 
the roadway, to get necessary vertical stiffness. Thus 
in these others the transmission of stresses through the 
vertex distorts the connecting members and causes 
injurious horizontal motions of the whole girder. 

Besides this, there is difficulty in making the hinges 
as single links (as in the Thames and Monongahela 
bridges) with pins, for heavy stresses, as the narrowing 
of the free space between the girders must be avoided. 
On the contrary, the total breadth of the plates form- 
ing the two main springs at the vertex of the Losch- 
witz bridge is 2°8 m. = 8°5ft., and besides these, there 
are also two horizontal plates under the roadway, con- 
necting the hips of the cross beams ; and a pair of ver- 
tical plates for carrying the vertical stresses caused by 
moving loads passing the center opening. Thus con- 
siderable additional stiffness in the roadway has been 
obtained. The diagonal cross beams take part of the 
lengthwise stresses ; while they also resist shearing ef 
fects, such as those caused 
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Elbe at Riesa. The chains or cables of suspension 
bridges are usually anchored to the natural rock or 
confined in walled abutments ; but there is seldom any 
precaution taken to permit easy access to all parts of 
the anchorage system, which last has often been rapidly 
destroyed by rust. The anchors of the Loschwitz bridge 
are accessible in every part, so that their coat of coal 
tar can be readily inspected, and, when necessary, re- 
newed. The anchors bear, in addition to their regular 
load, the roadway, which covers them, and which is of 
slag blocks on Monier plate, their ends being inserted 
into the walls. They cannot give way by any increase 
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MUNDAY’S FEED WATER HEATER. 





of the bridge load within the limits of the bridge 
| strength. 

‘6) The bridge brake consists of clamps which oppose 
| to the sliding or vibratory motion of various parts of a 
bridge a certain amount of sliding friction, regulatable 
by springs, by bolts and nuts or otherwise, and thus 
absorbing much of the vibration or other injurious 
motion. It is most successfully applied in the bridge 
here described. 


and horse road rollers, vehicles, etc., amounting to 
| 150 tons, caused a center deflection of but 9 millimeters, 
= ¥% inch, and a company of soldiers marching over it 
in step caused scarcely perceptible vibration. 
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SELF-LOADING CAR FOR STREET 
CLEANING. 
Among the many novel applications of electricity 
one of the latest is that shown in the accompanying 


- 
> 





AN ELECTRIC 





At a trial of the stiffness of this bridge a load of steam | 





}outlet blow-off pipe. 
| illustration, where it is utilized, through the medium | are to be removed from the heater, for cleaning and 
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wheels and to the brush, the brush making five revolu- 
tions to one of the car wheels. The brush runs ina 
cylindrical case which is open at the top and the bot- 
tom, and it is arranged to work both ways, a reversible 
steel deflector being arranged above the brush. The 
car consists of an upper platform, in the center of which 
is a shelter or cab containing the motor, and a iewer 
closed section into which the street rubbish is thrown. 
Its lower floor is formed in parallel sections, which are 
hinged transversely to the car, and by the operation of 
a lever can be opened for dumping out the refuse. The 
broom, which ordinarily, as shown in the illustration, 
is the full width of the car, can be extended to cover 
nearly the full width of the street if so desired. 

ln operation these cars are used in connection with 
manual labor, the sweepings of the gutters and sides 
of the street being thrown toward the center, where they 
are picked up by the car, which thus sweeps its own sec- 
tion of the road, and also takes the place of the refuse 
carts. 

The car is the invention of A. Jackson Reynolds, of 
Montreal, who states that when sweeping it travels at 
the rate of six to eight miles an hour, and that it car- 
ries refuse, snow, etc., out of the city at a cost of $2.50 
per mile. For removing snow a car specialiy wide and 
long is constructed ; and it is claimed that by running 
the car continuously during a snow storm there is no 
difficulty in keeping astreetopen. A seif-loading car is 
now being built which will be one of the largest street 
ears in the world, being 8% feet wide and 45 feet in 
length. It will have a capacity for cleaning 25 miles 
of street without stopping. 

—_ - >+e+e = — 
AN IMPROVED FEED WATER HEATER. 

The illustration represents a heater in which troughs 
connected with the supply pipes distribute the water 
over tubes in thin streams ora thin sheet, within the 
shell of the heater, with whose upper portion steam 
The improvement has been 
On 


inlet pipe’ are connected. 
patented by George T. Munday, Brenham, Texas. 
opposite sides of the interior of the shell are secured 
angle irons forming tracks, on which the tubes are re 
movably supported by means of a supporting frame at 
each end, as shown in Fig. 1, and in the sectional view, 
Fig. 2, a transverse shaft of the frame carrying rollers 
which travel on the tracks. The tubes are ppen at 
their ends, to permit the free circulation through them 
of steam admitted to the heater, and extended above 
the tubes are troughs supported by the end frames, 
the edges of the troughs being serrated to cause the 
breaking up and fine distribution of waiter flowing 
from them, each feed pipe discharging into transverse 
troughs. Below thetubes is a wire cloth screen, also 
supported by the movable frame, designed to receive 
the bottom of the is an 
When the tubes 


falling scale, and in shell 


and troughs 
the removal of seale, the 


head of the shell is taken 





by the wind blowing un 
equally on the different 
halves of the girder. These 
connecting springs could 
only be applied by placing 
them below the roadway. 

(4) Transverse beams 
crossing each other diago- 
nally so as to make a hori- 
zontal lattice which stiffens 
the bridge against wind 
and passing loads were 
recommended as far back 
as 1860, in the Hannover- 
‘sche Zeitschrift; and in 
1861 in the Civil Engi- 
neer and Architect’s Jour 
nal of January 1. 

The value of this brac- 
ing, together with the po- 
sition of the middle hinge 
at the level of the towet 
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flanges, in the Loschwitz 
bridge, may be seen in the 
fact that its lateral motion 
during the passage of 
thirty-six men keeping step 
was but 0°45 mm. 
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Although special diagon- 
al bracing may be strong 
enough statically, the 
greater changes of length 
by tension and compres- 
sion in such special brac- 
ings, which are, of course, 
weaker than the cross 
beams, increases the later. 
al flexure and hence the os- 





ELECTRIC SELF-LOADING CAR FOR STREET SWEEPING. 


the 
angle iron tracks, as shown 
Fig. 3, 
with the ends of the tracks 
within the 
outer ends of the track ex 
tensions being supported 


off and extensions of 


in are connected 
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heater, thx 
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interior 


any desired 
the 
inechanism may be readily 
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v hen whole 

It is designed 
heater to heat 
nearly as 


drawn out 
with this 
the water 
possible to the temperature 
with the 
boiler pressure, and effect 
the formation 
scale, may be re- 
but little 


as 
corresponding 
rapid of 
which 
moved with 
trouble. 
in tienda 

Prov. WM. H. BREWER 
contributes to the Yale Sei- 
entific Monthly an account 
of observations during the 
past 45 years on earth tre 
mors at Niagara Falis. The 
heaviest vibrations were on 
either side of and near the 
Horseshoe Fall. They dis 
appeared in places in the 
soft shales below the lime- 
stone, although they were 
evident in the harder lime 
stone and sandstones that 
Passing 





oecur amid these. 
down aloug the gorge, the 
vibrations decreased in in- 


cillation period. The matter of oscillation of bridges is | of an electric car, for sweeping up and carrying off the | tensity, becoming too faint to be perceived between the 
more appreciated of late years than tormerly, the con-| street refuse. The car is 8 feet wide by 25 feet long | suspension bridges, but increasing again on nearing the 


viction gaining ground rapidly that horizontal vibra-| and 11 feet high. It is carried on two axles, and is fitted | rapids. 
The brakes | tals are more common in the rocks there than elsewhere, 


tions are as injurious to durability as vertical ones are. 


(5) Loaded levers to counteract the push of an “ae | 


were applied to the street girder of the bridge over the 


with the usual equipment of a trolley car. 


Persons living near the falls believe that crys- 


and the motor are placed above the wheels. The motor | the texture having been ailected by the jar of the 
is connected by chain and sprocket gear to the driving | cataract, but Prof. Brewer finds no evwence of this. 
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inventions. 

Mr. Horace L. Arnold, in the American Wheelman, 
is correct in saying that a great deal has been written 
to exactly define what constitutes invention. Some 
very skillful and ingenious minds say there is no such 
thing as invention, and others advocate the view that 
the simplest and most obvious combination of old and 
well known elements is an invention. One view makes 
nothing whatever an invention, and the other makes 
anything an invention and the proper subject of a 
patent in case it has not been “ anticipated” by exactly 
the same combination, 

The courts are constantly called upon to decide 
whether the ‘‘subject matter” covered by the claims of 
a patent is an invention or the mere handicraft of a 
skilled workman, and sometimes the courts decide that 
what seem to be really intricate inventions are not 
inventions at all, or that extremely simple things are 
real inventions and fit subjects for patents. 





The point of view seems to be this: If the alleged 
inventor has done no more than a mechanic skilled in 
the art might do in the way of meeting the demands of | 
the situation, he is not an inventor, he has not made 
an invention, and should not have a patent. But if| 
what the alleged inventor has done was a stepping out 
of the beaten path, and required original thought, 
which may be defined as either finding new and better | 
answers to old questions, or the first sufficient answer to | 
a new question, then the result of his thought is inven- | 
tion, and the fit subject for a patent. 

For illustration, take a cycle frame of the now uni-| 
versally adopted “diamond” pattern, made of tubing. | 
The use of tabing could never have been the subject of 
a patent, because any skilled mechanic knows that a 


large hollow thing is stronger and stiffer than a small 
solid piece of the same weight. But had the “ diamond” | 
frame been brought out complete, all at once, by one | 
designer in its present form, that arrangement of frame | 
members would have been an invention, and might have 
been made the subject matter of one of the most valu- 
In fact, the “diamond” de-| 
sign for a cycle frame was of slow growth, 


able patents ever issued. 


and the outcome of successive approxima- 
tions. Even so, it seems quite likely that 
had the man who was first to combine these 
preceding approximations, and produce ex- 
actly the now universally used form of the 
diamond frame, applied for a patent, he 
would have had it him and it 
might have been sustained by the courts, 


issued to 


and every cycle made might now pay a roy- 
alty to the lucky Coventry man who, it is 
said, was the first one to show the diamond 
frame. 

I have said that the courts are continually 
ealled upon to decide what constitutes an invention, 
and some of these decisions are evidence of very clear 
thinking on the part of the judges presiding. Often | 
several judges sit together on a case, and they are not | 
always unanimous in conclusions; the decision goes | 
with the majority, one of whom writes all the consider- 
ations and premises and influencing circumstances 
which lead the majority of the judges to their decision, 
and this goes on file and into print as the opinion of 
the court in the matter. Sometimes where the decis- | 
ion is not unanimous a dissenting judge writes a little | 
dissenting opinion, and that is printed, too; but the | 
dissenting opinion does not carry weight, although 
where all the judges concur the decision has a better 
front. 

In a very recent decision it was decided that the 
direction in which a little hole drilled in cast iron was 
inclined was a matter of invention, and properly the 
subject of a patent, even in the face of the fact of pre- 
vious unintentional The invention related to 
those gas fireplace logs which have asbestos moss on 
them and look, when in use, as if they were beiag 
burned, although the fire is really that of burning gas | 
only. It is desirable that the gas flame should lie close 
to the east iron fire logs, and that there should not be 
a little explosion when the gas is turned off. If the 
little holes through which the gas comes out of the hol- 
low cast iron fire log to be burned are drilled at a sharp 
angle to the surface of the log, then the flame does lie 
close, and there is no explosion at the time of starting 
or stopping the fire. Yet, as the logs are half round 
and were laid on a driller table to have several rows 
of holes drilled in them, it had always been the prac- 
tice to drill part of the holes inclined and part at nearly 
right angles to the surface of the fire log. The inven- 
tion claimed lay in drilling all the holes at about the 
sume acute angle to the face of the fire log, with the 
outer opening of the drilled hole higher than the inner 
opening, which avoids the explosion and makes the 
flame lie close to the log, and gives more heating effect 
for the same amount of gas barned. 

At first sight it would seem that this was a very thin 
invention ; it was shown, however, that it was of com- 
mercial value, as making a better and more economical 


use. 





fire log, and it was held that the previous accidental 
drilling of angular holes lacking uniformity of angular 
direction was merely slovenly work, while the drilling 





of the holes all at about the same angle to produce cer- 


tain valuable results, and the gaining of these valuable 
results by this intentional uniform angularity of the 
gas jet holes, was invention, and to be considered the 
more meritorious because of its extreme simplicity. 

In general terms, if a new and valuable result is 
gained, no matter how simple and slight the changes 
made to gain the novel effect, the courts sustain the 
patent. It is hard to avoid the conclusion that there 
was original reasoning used to gain a new effect from 
very slightly modified well known means, and when, 
as is often the case, the new effect gained by such a 
slight change in old means is commercially valuable, 
the patent is almost always sustained. 

———— 
THE “CLIMAX” FOUNTAIN PEN. 

The illustration represents a new fountain pen 
which forms the subject of two recently issued patents. 
The pen is designed to write to the last drup of ink, 
without any liability to leak, and the flow of ink can 
be easily and instantly regulated to suit the writer or 
stopped entirely, enabling the,pen to be carried point 
down in the pocket with absolute safety. The chief 
feature of the pen is that, by means of a nozzle re- 
volving in a plug, the ink duct can be instantly shut 
or opened, the flow of ink increased or diminished, and 
all superfluous ink withdrawn from the nib of the pen 
and stored in cells or basins, where it remains perfectly 
air bound as long as the pen is out of use, The picture 
represents a sinall size of the pen, which is being intro- 
duced by the Climax Fountain Pen Company, of No. 
130 Broadway, Brooklyn, N. Y. As may be seen in 
the broken away section, when the nozzle is turned 
downward into the plug the ink duct is opened, and 
the ink is foreed into the nib by air pressure; but when 
the nozzle is turned upward the ink duct is closed, and 
a reversed suction takes place by which the ink is 
withdrawn from the nib of both the pen and feeder. 
The feeder is so constructed that, when the flow is 
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arrow that indicates by its position on a lettered dial 
the direction of the wind at any moment, and this can 
be seen from within the house. Mr. Jefferson made 
and recorded his weather observations several times 
each day, and these were not neglected even during 
the performance of his most important and engrossing 
publie duties. In Paris, during a time when his right 
arm was disabled, in consequence of a fall, his weather 
records were made with his left hand. Even during 
the exciting debate in Congress on the document. which 
he had written, one of the noblest in the annals of the 
world—the Declaration of Independence—when he was 
writhing under the bitter criticisms with which it was 
attacked in some of its parts, his observations of tem- 
perature were continued. The record in his pocket 
memorandum book contains the following entries : 


PHILADELPHIA, 1776. 


H. Min. Deg. 

Oe Descwteints polit <Aeieitetedd widesiceesslts: Gaeed ae 
Cecdere cnsed. eoecces sevconces evccoveet oP.M. 8 
Dies cabbenss<ancee ua 2 Wehastuenebons watt 6 OAM. 7 
Secaosccosooscceccoses cééece co-ccccoesde GA @ 
sebcdieraccdumabeseses Sees we | 

Bi se a eae SS Uae 
6000 es, ooeeseosesoecses cccrcsccccccess SOP. NM. 
cocccedescees «© ecccces cescee ow. 8 BEM 
Tinsaigckets  cahasoeustianaete Manes 6 OAM 68 

06b000es eesebece Srcccvcenbeecdee-vesees@ OAM. 72% 
Coserevccescccocese coveseeccscoces cooced oP.M. % 

eeenneedenseroesasseciocs,, eneseneesese 9 OoP.M. 73% 

For his temperature readings Mr. Jefferson used a 


pocket thermometer. 
em 
Work Spent in Pressing Pedals. 

In a recent communication to the Paris Académie 
des Sciences, says Engineering, M. Bouny gives par- 
ticulars of a series of experiments made to determine 
the power exerted in propelling a bicycle at different 
speeds. The method adopted was to take an auto- 
graphic record of the total force exerted on the pedal 





regulated, blotting and leaking are impossible, as 


hardly a drop of ink can be forced out, even by violent 
shaking. 


The inside shaft of the feeder has an auto- 
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THE “CLIMAX” FOUNTAIN PEN. 


matically sliding valve keeping the ink always in fine 
flowing condition, and the pen, when necessary, may 
be washed without removing any single part, simply 
by holding it, point up, under the open faucet. Patents 
have been granted for this improvement in the United 
States and Canada, and other patents are applied for 
in England, Germany, France and Austria. 
~~ +e 
Thomas Jefferson as Metevrologist,* 
The following items are extracted from notes furnish- | 
ed to the editor by the gentlemen named below. Fur- | 
ther interesting remarks on this subject will be found 








|in articles by Mr. Alexander MeAdie, published in the | 


Popular Science Monthly, vol. xlv, p. 331, and in 
Weather Bureau Bulletin No. 11. 

Monticello (in Italian ‘* Little Mountain”), the home 
of Thomas Jefferson, is on the summit of Monticello 
Mountain, on the south side of the Ravenna River, in 
Albemarle County, and three miles southeast of Char- 
lottesville, Va. This mountain, which towers up more 
than five hundred feet above the general level, com- 
mands a magnificent view of all the country to the 
north and east. The birthplace of Thomas Jefferson, 
called Shadwell, named after the parish in London 
where his mother was born, is a couple of miles away. 

The general appearance of the Monticello mansion 
has undergone no alteration or change since Mr. Jeffer- 
son's death. Thecentral portion consists of two stories, 
with a dome surmounting the center; the wings are of 
one story and attic. 

Mr. Jefferson was one of the pioneer meteorologists of 
this country. He kept daily records of the tempera- 
ture and other important weather conditions during 
the greater part of his life ; he induced others in differ- 
ent parts of the country to make records simultaneous- 
ly with his own observations ; he collected and charted 
the results, and drew from them his own conelusions 
with regard to the character and movement of storms, 
ete. These conclusions were remarkably accurate, con- 
sidering the meager data at his command for such 
investigations. Photographs and engravings of Monti- 
cello show on the roof a part of his instrumental equip- 
ment, viz., the wind vane, the construction of which is 
very simiiar to the modern vane. The vertical rod 
supporting the vane projects down to the ceiling of 
the portico, to the lower end of which is attached an 


"* By Fred. J. Randolph and Fred. L. Francia, of the Weather Barean, in 











the Monthly Weather Review. 


throughout a complete revolution. To this end a disk 
was mounted on the bicycle crank concentric with the 
pedal pin. The pedal itself was mounted on s‘iff 
springs, and points fixed to it traced curves 
on the disk already mentioned. If no pres- 
sure was exerted on the pedal, these latter 
curves were simple concentric circles ; when, 
however, the rider began to work, the springs 
on which the pedal was mounted yielded 
proportionately to the pressure applied, and 
the curves then drawn showed by their de- 
viation from the circular form the value of 
the force applied at any part of a revolt- 
tion. One of the pointers in question meas- 
ured the foree applied in a direction perpen- 
dicular to the plane of the pedal, while the 
other showed the pressure applied parallel 
to this plane. The latter is by no means an insig- 
nificant quantity, as all good riders shove their pedal 
forward as well as down. The angle the pedal made 
at any moment with the crank was also automatically 
recorded, 

An examination of the diagrams thus obtained 
showed, in the first place, that there was no absolute 
dead point, such as occurs with an ordinary connecting 
rod and crank motion, and, secondly, that there is 
always some pressure on the pedal during the rise, the 
negative work due to which has to be subtracted from 
that done during the down stroke to obtain the net 
amount used in propulsion. The experiments were 
made at speeds ranging from 105g to 21'4 miles per hour, 
the machine being run on a wooden racing track. The 
results, reduced to even English measures by means of 
a formula of interpolation, were as follows : 


Work done per 
Speed. Semi-revolution. 
Miles per Hour. Ft. Ib. 
10 18°58 
105¢ 20°06 
125 33-98 
150 47°50 
175 56°75 
2-0 63°62 
2144 66°08 


It will be seen from the above figures that the aver- 
age pressure of the foot required on the pedal increases 
rapidly with the speed, being at twenty miles an hour 
nearly three and one-half times as much as at ten miles 
per hour. Unfortunately, the gear used is not noted by 
M. Bouny, and so it is impossible to deduce from the 
above figures the average tractive resistance of the ma- 
chine at the different speeds. Probably at the higher 
speeds named a large proportion of the total work done 
was expended in overcoming atmospheric resistance, 
and the run of the figures might be changed considera- 
bly if the trials were conducted on a roughish road in- 
stead of on a smooth track. ° 

a 


IMPROVED hygiene and sanitation have reduced the 
death rate in the German army from 6 per thousand 
in 1870 to 2°4 in 1894. During the Franco-German war 
the French lost 23,400 men from smallpox, while the 
Germans, who had strictly enforced vaccination for 
thirty years, lost only 300 men from this disease. Since 
1873 only two soldiers have died from smallpox in the 
German army. 
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' Dark Meteors. 
To the Editor of the SCIENTIFIC AMERICAN : 

In SCIENTIFIC AMERICAN of August 11 read, under 
'* Astronomical,” the observation of Prof. Brooks 
at Geneva, on July 22. I have the honor of informing 
-you that the ‘observation of dark meteors passing 
aeross the disk of the moon is not at all new in astro- 
nomical records. Already some years before Prof. 
Brooks I diseovered the phenomenon on April 4, 1892.* 
This was announced in three papers in the Dutch 
periodical De Natuur, respectively dated January 3, 
1893; September 4, 1893; and January 8, 1894, 

Recently, I gave two papers on the subject, the first 
entitled “Observation de Météores Hors de l'Atmo- 
sphére Terrestre” (Bulletin de la Société Belge d’As- 
tronomie, I, No. 8), May 31, 1896, and the other “ Mit- 
teilungen Uber Meteore,” in the Mitteilungen der Ver- 
einigung von Fremden der Astronomie und Kosmischen 
Physik, Jahrg. V1, Heft 8, redigiert von Prof. Foerster, 
direetor of Berlin Observatory.+ 

Some elements of the meteor shower observed by me 
on September 13, 1895, across ths sun's disk have been 
ealeulated by Prof. Dr. Y. A. C. Oudemans, director of 

the Utrecht Observatory. 

The above named articles prove undoubtedly my 
priority on this subject. On the other side the ‘cosmic 
meteors,” as I called them, have also been observed, on 
my suggestion, by Dr. A. A. Nyland, with the great 
Fraunhofer refractor of the Utrecht Observatory, by 
some other observers, who assisted me, and by one in 
Dutch India (isle of Lombok). 

I am, dear sir, yours faithfully, 
A. M. pu C. MULLER. 
Nymegen, Holland, September 2, 1896. 





Hunting the Kangaroo. 


us that the element of danger was always present in 
shooting these wild creatures.. We were armed with 
good rifles, hunting knives, horses, two good kangaroo 
dogs, and the various aeccouterments necessary for any 
good hunt. The dogs were a peculiar breed of large 
greyhound. They were much stronger and rongher in 
appearance than the ordinary greyhound, but they 
were equally as fleet and capable of running down a 
kangaroo in the open. They were powerful and fierce 
enough to attack the largest kangaroo, although the 
results of the battle were not always in their favor. 

Thus equipped for our journey, we took the railroad 
as far inland as we could, and then started across coun- 
try on horseback. The land was wild and rugged, 
overrun with strange plants and tree growths that 
attracted our attention by their beauty and oddity. 
Beautiful birds fluttered over our heads, and hissing 
serpents disputed our passageway. Our guides, know- 
ing the harmlessness of these reptiles, either passed 
them without notice or hit them over the head with 
their strong riding whips. 

As we proceeded inland the country became more 
open, but more wild and desolate.. The foot of man 
seemed never to have traversed these lonely wilds. 
Our first sight of a kangaroo was made on the second 
day out. While eating lunch in a quiet part of the 
country, the ‘‘ bush” around suddenly seemed to be- 
come alive with animals. The heads of some strange 
creatures bobbed up above the bushes on every side, 
and a peculiar tapping noise on the turf alarmed us. 
We were on our feet instantly, with rifles in hand, pre- 
pared to meet any kind of strange beast. Suddenly in 
front of us a succession of kangaroos passed, crossing a 
narrow opening so that we could secure a good glimpse 
of them. Our guides hastily raised their rifles and 
shot, but the rest of us were too disappointed to do 
anything. These diminutive creatures, scarcely three 
feet high, the famous Australian kangaroo! Why, we 
expected to see animals seven, eight, and possibly ten 





BY GEORGE E. WALSH. | 


Twenty and thirty years ago the visitor to Australia | 
could see more kangaroos to the square mile than there 
are jack rabbits to-day, and it was literally impossible | 
to avoid the countless flocks that swarmed over the 
whole island. With a good rifle he could take a posi- 
tion On a rock and shoot all day long, until tired of the | 
monotony of the slaughter, or until some ‘‘old man 
kangaroo” became desperate at his killing and decided 
to turn the tables upon him. In those days men were 
paid liberally by the sheep owners to kill off the kan- 
garoos, and it is reported that one hunter would kill 
several hundred a day, and one man is known to have 
cleared $4,500, free of living expenses, in a single year. 

The visitor to Australia to-day discovers a decided 
change in many ways, but not more so than in the 
comparative scarcity of the kangaroo. He may reside 
on the island for a month or two and not get a sight of 
one of these queer looking animals. He is similarly 
disappointed as the visitor to Florida who expects to 
see alligators and diamond-back rattlesnakes crawling 
about every marsh and lagoon, making life actually 
dangerous and fearful. The conditions which the pio- 
neers in both places met and overcome no longer exist, 
and both Florida and Australia are so built up and 
civilized that the visitor must don the rough clothes of | 
the hunter and hie himself to the desolate backwoods, 
far away from all towns and railroads, if he would find 
game worthy of his sporting blood. 

There are kangaroos in Australia in numbers suffi- 
cient to satisfy the most exacting, but they must be 
hunted up and their favorite feeding places be located 
by good guides. The sheep herders caused the crea- 
tures to be destroyed in such numbers, before they 
became of any commercial value, that they are now 
rarely found outside of the “‘ bush.” In some of the 
private parks and large estates a few semi-wild kanga- 
roos are kept, but they are protected so closely by laws 
that no one ventures to disturb them. 

About three hundred miles back from the coast, 
thousands of kangaroos can be found. A trip of one 
hundred and fifty miles back from Melbourne will take 
the hunter into a section of the wild country where 

good sport can be enjoyed. The country abounds in 
Straggling bushes, with very few tall trees or woods to 
obstruct the travel; but the bushes, while in the open 
country, are tall enough to make good hiding places 
for the marsupials. They feed on the grass, roots, and 
leaves, and when startled by a hunter leap over the 
bushes as easily as a rabbit jumps over the tufts of 
grass. 

We left Sydney one bright afternoon with a party of 
four hunters and two guides, and started for the inte- 
rior to try a week at hunting in the Australian “‘ bush.” 
Hunting small and large game in the various States of 
the Union and Canada had brought its pleasure in 
times past, but the novelty of hunting kangaroo in 
their native ‘‘ bush” excited more feelings of pleasure 
and antisipation than we had felt for many years. We 
anticipated little danger, although our guides assured 





* These dark meteors were observed several times more by me, and also 
passing acroges the sun. 

+ Communicated by Prof. Foerster to the Astronomical Assembly at Ber- 
in, on May 26, 1806. 








feet high, and to have our hopes dashed to the ground 
in this way completely demoraiized our hunting nature. 
Both natural history writers and hunters must have 
willfully lied when they deseribed the kangaroo, or else 
our imaginations had stretched the dimensions to an 
unwonted degree. 

We were considerably reassured, however, a few mo- 
ments later, when our guides brought in two of the 
dead creatures, remarking: ‘‘ They'll make good eatin’. 
Ever taste paddymelon ?” 

‘*Paddymelon! Aren’t they kangaroo?” we gasped 
in unison. 

‘* Strangers that don’t know sometimes call ’em that ; 
but they’re only paddymelon. We've run across a 
flock of ‘em, an’ you can get some good shots at ’em.” 

This was our first lesson in Australian natural his- 
tory, and our guides gave us further valuable instruc- 
tion before the day was over. 

‘*Now you might be a-callin’ this creature a kanga- 
roo,” one of them said toward dusk, as he suddenly hit 
something on the ground with his whip, and then 
picked it up. The creature that he had knocked over 
was not more than a few inches long, but he was an 
exact imitation of all pictures we had ever seen of full- 
grown kangaroos. The well developed hind legs and 
tail, the peculiar head and ears, the pouch for carrying 
the young in front, and the dwarfed front paws, were 
all there. Magnified about twentyfold, and a perfect 
kangaroo would be produced. 

* No, that ain’t nothin’ but a kangaroo mouse, and 
he ain’t what we're hunting after no more than the 
paddymelon.” 

It may be of importance to mention just here that 
the kangaroo and the kangaroo mouse represent the 
two extreme types of Australia’s strange animals. 
Between these two extremes there are many other ani- 
mals with the same essential features and apparently 
differentiating from each other only by their size. The 
kangaroo is the largest of the whole class, and next to 
him comes the wallaroo, then the wallaby, then the 
paddymelon, a specimen of which we had before us, 
the kangaroo rat, and the kangaroo mouse. The bush 
wallabies and paddymelons furnish more general sport 
to the hunters than the kangaroos, for they are more 
plentiful and not so timid. They move about the bush 
with great agility, and resemble shadows more than 
animals flitting around. It is a true test of one’s skill 
to bring them down. During the next day or two we 
shot several of these animals, and prepared ourselves 
for the more exciting sport of kangaroo shooting. The 
dogs rather despised these smaller kangaroos, and did 
not offer to chase them unless they felt restive and 
sportive and needed exercise. 

The first kangaroo was sighted on the fifth day out, 
and he loomed up in the distance so suddenly that we 
all made an exclamation of surprise. He was five hun- 
dred yards away, and our guides informed us that we 
could not approach much closer without startling him. 
We drew about one hundred yards nearer and then 
started to get sight on him. The first bullet flew a 
hundred feet wide of the mark, and the kangaroo was 
off in an instant with the speed of an express train. 

The next one we ran across we took the advice of 
our guides and raised the rifle to shoot over the crea- 











ture, and then gradually lowered it until the distance 
could be accurately gaged. Instead of being alarmed 
at this, the creature merely looked up each time and 
then resumed his grazing. But suddenly the distance 
was properly gaged, and a bullet struck the animai. in 
one of his fore paws. 

Such a wound does not by any means handicap the 
animal in running, but,the pain of the wound seemed 
to paralyze him, for he circled around several tines 
and struggled and rolled upon the ground as if. mor 
tally wounded. The two dogs rushed forward to 
pounce upon the game. Their deep baying close a! 
hand brought the kangaroo to his senses, and placiiy: 
himself against a tree he waited for the onslaught. 
The hounds, expecting to find the animal nearly dead, 
plunged recklessly forward, and the foremost suffered 
as a consequence. With one sweep of his sharp, sickle 
like hind claw, the old kangaroo nearly disemboweled 
him. The hound fell over with a yelp and expired in 
an instant. His companion stood at a safe distance 
and growled savagely. 

At this instant we appeared upon the scene, and see- 
ing so many enemies, the kangaroo suddenly turned 
and started off at a speed that no horse could attain, 
We raised our rifles and took a flying aim. Two bullets 
brought the creature to the earth dead. 

The hind legs of the kangaroo are powerful weapons. 
One long claw, hard as bone or steel and sharp as a 
knife at the point, gives the kangaroo an implement 
that can kill a man or beast with one blow. The front 
paws are not so strong, but an old fellow has strength 
enough in them to seize a dog and hold hii in a help- 
less position. When chased into the water they will 
sometimes seize a dog and hold him under the water 
until dead. On land they will seize an enemy and hold 
him until the hind claws can cut him nearly in two. 

They are also good boxers, and when the natives 
attempt to kill them with clubs they dodge the imple 
ment with all the skill of a professional pugilist, and 
unless the man is an expert he may get the worst of 
the encounter. Quite a number of hunters have been 
severely injured, and some killed, by attempting to 
corner a wounded kangaroo when enraged by a bullet 
wound. Itis much better to bring the animai down 
witli the rifle bullet, and be sure that he is dead before 
approaching too close. 

The fleetest horse cannot keep pace with the larger 
species of kangaroos, but with a little tact the hunters 
are enabled to capture them whenever they are sighted. 
When the creatures are once started on a run, they 
will not swerve from their course, but continue straight 
onward, leaping over bushes, rocks, and all ordinary 
obstacles. The hunters generally station themseives 
in the line that the animals are most likely to pursue, 
and then wait until the dogs or the rest of the party 
start them up. Several flying shots can thus be ob- 
tained, and if one is accustomed to the work he will 
bring down one or more of the fine creatures. 


->-?o- > 





Exposed Dry Plates on a Tour. 

Exposed plates, and how shall we pack them, is one 
of those troubles always with us when away from home 
on tour. Many are the methods which from time to 
time have been suggested, most of them more or less 
efficient. 

During last summer holidays having used what plates 
had been taken away, some of Belgium make were 
bought and used. Upon opening them out in the dark 
room, the careful manner of packing employed was 
apparent. Each couple of plates were placed fave to 
face, and wrapped up in thin paper. The comfort of 
handling, both in unpacking and replacing exposed 
plates in this manner, was such that this method of 
packing our stock of plates when away from home has 
been followed with every satisfaction, and can be com- 
mended to any in doubt as to how to store them until 
home be reached again. 

It is simply necessary on taking them out of the slides 
to dust them, place two face to face without anything 
to separate them, then wrap in thin brown paper, and 
so on until the whole number are done. Mark on each 
package in pencil the subjects the plates have been ex- 
posed on; and any other mark of identity thought ad 
visable, then put them twelve at a time in the ordinary 
boxes they were bought in, which may then be wrapped 
up in stcut paper and fastened witn wax or string, and 
when home again they are ready to be dealt with in the 
ordinary manner.—The Amateur Photographer. 

_ —-0--< 
Foreign Bodies in the Throat, 

The difficulty of removing fish bones and similar ob- 
structions impacted at the lower end of the msophagus 
is well known, and various mechanical measures and 
appliances have been invented to deal with the diffi 
culty. One of the most simple, however, and, as re- 
ported, one of the most effectual, is to administer to 
the patient a pint of milk, and forty minutes afterward 
an emetic of sulphate of zinc. The fluid easily passes 
the obstruction, and is, of course, rapidly coagulated 
in the stomach into a more or less solid inass, which, 
on being ejected, forces the obstruction before it and so 
effects its removal. 
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AND HECLA COPPER MINE. 
WILLIA® P. KIBBIE. 

Hecla stamp mill, the largest of 
at Lake Linden, 


THE CALUMET 


= 


and 
world, 


The Calumet 
the kind in the 
Mich. 

There are practically two mills in 
heads each, and having a capacity 
of 6,000 tons conglomerate per day 

The metal is found deposited in 
the rock in al! possible forms. The 
separation of the copper from the 
rock is effected by passing the 
stamped rock over a system of jigs, 
whereby the sand by its less spe 
cifle gravity floated off 
steady current of water, and the 
copper, the 
and falls through the sieves. 
line of jigs succeeds another, over 


is situated 


one, of eleven ball 


13 mto a 


being heavier, setties 


One 


which in suecession the copper, 
which has just passed throngh a 
previous set of sieves, is made to 


and the sand, which is sus- 
tained in the water, is carried away 


to the lake 


I ASS. 


by the current of water 


by a system of sand wheels and 
launders. 

The number of jigs and the ve 
locity of the current are so regu- 
lated as to secure the desired sepa- 
ration, with very 
The 


important adjunct in copper wash- 


little loss of cop- 


per Evans slime table is an 


ing; its use in saving copper from 
the 


cles, is pre-eminent 


waste, that is, the smal! parti 

The head current of water com- 
ing from the stamp heads, in which float the light 
copper and fine dirt, is turned from the main launder 


into lateral ducts, which convey it to the large slime 


tables over whose conical shaped, slow-moving surface 


it is made to pass 

The stamp mills and copper washing machinery used 
at the copper mines on Lake Superior have reached a 
high state of perfection. The advance which has been 
made in this region in this department of mining work, 
from the crude iron shod wooden stamps and hand 
buddies of an early day to the stupendous structures 
with their intricate machinery that now successfully 
perform the work, is certainly wonderful. The simple 
mill, wherein could only be crushed and manipulated a 
few tons of rock per day, and at a cost too great fora 
profit, has given place to those with a capacity of 5,000 
and 6,000 tons per day, wherein the manipulation is at- 
tended with but a tithe of the cost and difficulty which 
were inseparable from the eariier attempts. 

This work has been so perfected that thirty-three 
cents per ton would cover the entire cost of treating a 
ton of rock in the stamp mill. Perfect and systematic 
as the mechanical manipulations in copper mining have 
become, there is yet a waste of copper in the tailings. 
This waste varies from one-fourth to one-half per cent, 
and this in the aggregate product of the Calumet aad 
Heela mill, which stamps 4,000 tons of rock per day, 
average, represents a very impor- 
tant value at the end of each year. 

At the present time the Calumet 
and Hecla mill is stamping between 
4,000 and 5,000 tons of rock per day. 

The pumping engine Michigan, 
the largest in the copper country, 
has a capacity of 60,000,000 gallons 
every 24 hours. The engine is of 
the triple expansion pattern, has 
steam cylinders 18, 2844 and 48 
inches diameter by 90 inches stroke, 
and is capable of lifting 1,400 gallons 
at every revolution. Its height from 
base to surmmit is 56 feet. The dia 
meter of the flywheel is 25 feet and 
The founda- 
which the engine rests 
3,000 barrels 
oO tons 





its weight #) tons 
tion upon 
contains 912,000 bricks 
of Portland cement. 
of granite cap stones 

The big sand wheels are 50 feet 


and 


in diameter, and have a lifting ca- 
pacity of 30,000,000 galions of water 
each and 3,000 tons of sand every 
twenty-four hours 

The sand from 
out into the lake 
made 


mill carried 
a system of 
launders hundreds of 
acres of artificial peninsulas, while 
the lake itself, beautiful 
blue, is now dyed to a deep pink 
from the effects of 
glomerate The yield of refined 

copper at the Calumet and Hecla mine to eubie fathom 
of ground broken, is 850 pounds; yield of mineral per 
eubie fathom of ground broken, 1,130 pounds; yield 
of refined copper per ton of rock stamped, 52°78 pounds; 
percentage of copper in stamp rock, 75 pounds average. 


the 
by 
has 


once a 


the red eon- 


average 4,000 tons of rock per day, which yielded an 
average of 5,000 tons of mineral per month. 

A conception cannot easily be formed of the tre- 
| mendous displacement that is going on underground 
in this mine. Imagine a great trench two miles long, 





ORE DOCKS OF THE CALUMET AND HECLA MINE. 


ltwenty feet wide and one hundred feet deep, and you 
may form some idea of the openings which the annual 
product necessitates. 

Many persons will wonder how long tbe mine can 


| last with such a great production. But when they are 


During 1895 the Calumet and Hecla mill treated on an 





ber in a week was 12 feet. - The cost-of sinking averaged 
$25.70 per foot. 

The hoisting plant at the Calumet and Hecla mine is 
probably the largest and most powerful of its kind in 
the world. The great Superior engine which operates 
the hoisting drums at the Calumet branch develops 
4,500 horse power. The shaft of this 
engine is of steel, 16 inches in dia- 
meter, and the balance wheels, of 
which there are two, are 38 feet in 
diameter and weigh 40 tons each 
The engine is run to a speed of 55 
revolutions per minute. 

The other hoisting engines, of 
which there are ten, have a horse 
power of 2,000 to 3,500 each. Five 
of these are of the triple expansion 
patterns, and are monuments to 
the master genius Leavitt. 

The hoisting drums, around which 
the wire rope attached to the skips 
coils itself, are 30 feet in diameter. 
Electric indicators and bells tell the 
engineer when to start and stop 
the motion of the drum. At the 
Red Jacket shaft of this mine an 
endless wire rope measuring 9,800 
feet conveys the skips loaded with 
copper to the surface. 

From observations taken by the 
writer in the Calumet mine, it is 
found that the temperature in- 
creases only one degree in every 250 
or 300 feet of descent, and the in- 
crease is barely noticeable in the 
bottom of the mine, except in some 
shafts, and even then is not op- 
pressive, as is claimed. 

The exact temperature at the bottom of the Red 
Jacket shaft when the drilling machines are working is 
78 degrees, and when the machines are shut down, and 
have remained so for some time, the temperature does 


|told that the mine is at present, opened up thirteen | not exceed 81 degrees. 


years in advance of the stoping, they will cease to 
wonder. 
touched which insures thirty years more at the present 
rate of production. 

The Red Jacket shaft of the Calumet and Hecla 
copper mine is the deepest in the world. Imagine a 
great hole measuring 14 x 224¢ feet inside the timbers, 
penetrating into the bowels of the earth, straight as an 
arrow, for 4,900 feet. This shaft, which has a capacity 
of four times that of the old shafts, is constructed after 
| the following manner : 

The first cross cut which connects the shaft is at a 
depth of 2,106 feet, has a length of 1,553 feet, and inter- 
|sects No. 4shaft at the 36th level. The second cross 
|eut, at a depth of 2,290 feet, intersects the “lode” at 

the 39th level, while the third cross cut intersects it 
lagain at the 42d level, at a depth of 2,463 feet. From 
the latter intersection the levels range 90 feet apart, and 
| afford access to all parts of the mine. Each level has 
three openings at the shaft proper, which is the main 
| entrance, while on the northwest and south sides the 








True, there are places in the Calumet and Hecla 


Besides this, they have territory as yet un-| mines where the thermometer registers 105 degrees, and 


even 108 degrees, but this is in the pump rooms at the 
eighth, sixteenth, twenty-fourth and thirty-third levels 
of Nos. 4 and 5 shafts, and this excessive heat is caused 


| not by the internal heat of the earth, but by the big 


four inch steam pipe which carries the steam from the 
boiler house on the surface to the various pumps under- 
ground, even to the very last one on the line, 3,300 feet 
below the surface. 

A fact to which some will hardly give credence is 
that the temperature in these mines is lower in summer 
than in the winter time. 

2 
Frait as Medicine, 

Why for ages have people eaten apple sauce with 
their roast goose and sucking pig? Simply because the 
acids and peptones in the fruit assist in digesting the 
fats so abundant in this kind of food. For the same 
reason at the end of a heavy dinner we eat our cooked 
fruits, and when we want their digestive action even 

more developed we take them after 
dinner in their natural uncooked 








CALUMET AND HECLA STAMP MILL3. 


openings are made with a curve until they reach the 
main drift, at a distance of 175 feet from the shaft 
proper. 

The largest number of feet sunk in any one month 
was 694¢, and in one week 17%4 feet, and the least num- 


state at dessert. In the past ages 
instinct has taught men to do this ; 
to-day science tells them why they 
did it, and this same science tells 
us that fruit should be eaten as 
an aid to digestion of other foods 
much more than it is now. Culti- 
vated fruits, such as apples, pears, 
cherries, strawberries, grapes, etc., 
contain on analysis very similar 
proportions of the same ingredients, 
which are about one per cent of 
malic and other acids, and one per 
cent of flesh-forming albuminoids, 
with over 80 per cent of water. 
Digestion depends upon the action 
of pepsin in the stomach. Fats are 
digested by these acids and the bile 
from the liver. Now, the acids and 
peptones in fruit peculiarly assist 
the acids of the stomach. Only 
lately even royalty has been taking 
lemon juice in tea instead of sugar, 
and lemon juice has been prescribed 
largely by physicians to help weak 
digestion, simply because these 
acids exist very abundantly in the 
lemon. —Pop. Sei. Monthly. 


The X Bays in a Patent Suit. 

In an action for infringement 

recently tried in England, the 

plaintiff submitted as an exhibit a “shadowgraph” 

of a box made with the Roentgen rays, to show that 

certain fasteners made by the defendants had the 

same function as those covered by the plaintiff's patent. 
—Illustrated Official Journal. 
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Mefining Silver by Electrolysis. tric mies made.-the- fastest five miles, covering the Electrie Farming. 

The electrolytic method for refining silver, which was | distance in 11:27. The prize money was reduced on ac-| The agricultural department of the Cornell Univer 
devised by Mobius some time ago, appears to be in suc-| count of the five heats‘not being run. The first prize, | sity receutly published the results of some experiments 
cessful operation now at the works of the Pennsylvania | of $900, was adjudged to the Riker Electric Motor Com- | extending over a period of six years, upon the effect of 
Lead Company and elsewhere. The process is distinctly | pany, of Brookiyn, N. Y.; the second prize, of $450, to| the light of the electric are lamp upon the growth of 
interesting on account of the new features which it in-| Morris & Salom, of Philadelphia, Pa, The contest-| plants, There were two houses, both of which were 








volves.. The silver to be re- exposed to sunlight during 
‘ued is first treated by ordi- ~ the day, and one of whic!) 
nary well known ‘metallurgi- bala . yr, haat e 5 wey, rte } ; | received in addition the light 

oe ET ra : from an are lamp during a 


cal processes to reduce the 
quantity of other metals pres- 
ent’ (lead, copper, bismuth, lamps were inclosed in cleat 
ete.) to at most 2 per cent. glass globes. It has been ob- 
It is then, cast in sheets mea- | out 3.33 served that the effects of the 
suring 45 x 25 X 13 em. and r’ :, : light of one inclosed in a glass 
weighing 13—15 kilos. each. globe are markedly different 
These serve as anodes. The the former in some cases 
cathodes are formed of thin, proving injurious instead of 
rolled sheets of pure silver, beneficial to the plants. — It 
33. x 55 X 2em. in size. The was found as a result of these 
electrolyte is a solution of the experiments that there was a 
nitrate of copper and silver, decided beneficial influence 
to which 0° —1 per cent. of on. the growth of lettuce, and 
nitric acid is added t> prevent that there can no longer be 
the deposition of the copper. any doubt as to its advan- 
Four cathodes and three tages in forcing this plant. 
anodes are placed in each cell With seed sown under ordi- 
at distances apart severally of nary conditions, and the 
48 mm. The anodes are in- 
closed in muslin bags for the 
purpose of intercepting the 
undissolved matters which 
fall from them as the action 
proceeds. ‘These consist of 
gold, bismuth, the principal 
portion of .the Jeag (in the 
form of dioxide), and a little 
silver and copper. A sheet of 
woolen cloth stretched on a 


part of the night. The are 





young plants placed under 
the influence of the light after 
they are well established, will 
show marked improvements 
up to a distance of forty feet. 
One curious thing was 
noticed, that the effect of the 
shadow of a beam or rafter 
cast by the electric light 
showed plainly on the leaves 
It is stated in this report that 
frame near the bottom of Mr. Rawson, a faney truck 
each cell catches the silver as CALUMET AND HECLA SMELTING WORKS. farmer near Boston, now nSeS 
it is removed from the ecath- the electric light in the com- 
odes by a mechanically moved wooden scraper. The! ants were anxious to run the other heats, in spite of | mercial forcing of lettuce. He has three lamps of 2,000 
intensity of the current employed is 18 amperes per | the weather, but the management declined. The an- | candle power each, which run ail night. The hothouse 
square foot of cathode surface. The silver is collected | nouncement of the success of the electric carriages | covers nearly one-third of an acre. Mr. Kawson finds 
from each cell at intervals of two days, the gold oncea created some surprise, as it has been thought lately | that he obtains a gain of five days per crop during the 
week. The silver is washed with water and then melted | that motors using some form of petroleum were best! winter, which makes a gain of three weeks for the 
in graphite retorts capable of holding 560 kilos. each, | adapted for horseless carriagejuse, and the electric mo-| three crops during the winter. The gain from one 
and is thus obtained of a fineness of 999—999°5. The | tor hasbeen somewhat discounted. The electric car-| crop, he estimates, is sufficient to pay the expenses 
residue of gold, ete., after being melted, granulated and | riage has made a record for speed, and the great ease |of operating the electric lights during the whole 
treated with acid, gives gold of ‘a fineness of 996—998. | of control and the absence of noise and odor will com- | season. 

In the above process, care must be taken that the | mend it to those who are anxious to purchase horseless| Prof. Bailey’s experiments at Cornel! confirm those of 
amount of copper in the electrolyte does not exceed | | carriages, but whether they are adapted for long runs | Mr. Rawson, as he states he finds many plants grow 

















4-5 percent, as otherwise the silver is not obtained in | or not still remains to be proved. | more rapidly when under the influence of the electrie 
a pure state.—The Electrical Review. The entries were as follows (but in one case several | light at night. Among these are the daisy and the 
_ OO ee carriages of the same make were entered under different | violet. He is convinced, he says, that the light can be 
THE PROVIDENCE HORSELESS CARRIAGE RACE, names): Duryea Motor Wagon Company, Springfield, | used in forcing certain plants. 
In the last issue of the SCIENTIFIC AMERICAN we gave | Mass., Morris & Salom, Philadelphia, Pa.; W. Lee | —@+0-o—— - 
an account of the first two heats run on the Narra- | Couch, New Brighton, Pa. ; Lewis Brown, Sawkill, N. X Hay Experiments in Japan, 


gansett Park track at Providence, R. I. Owing toa|Y.; J. Frank Duryea, Springfield, Mass.; George H.| We have received from Y. Yamnaguchi and T. Mizano, 
severe storm which swept New England during the | Hewitt, Springfield, Mass.; C. Mayhew & Son, Sara-| professors of physics, Daiichi Kété Gakk6, Tokio, Japan, 
race week, the plans of the managers were upset and ‘toga Springs, N. Y.; Riker Electric Motor Company. ‘an interesting pamphlet containing numerous excellent 

















THE PROVIDENCE HORSELESS CARRIAGE RACE-THE START. 


only one more heat’ was run, the winners being Mor-| Brooklyn, N. Y., P. F. Olds & Son, Lansing, Mich. ;; half-tone reproductions of good Xray photographs. 


ris & Salom ; the Riker carriage was only a few yards | and Fiske Warren & Company. The text is entirely in Japanese, but the pictures speak 
behind. Great interest was manifested in the races, which| for themselves, and indicate a high degree of skill of 

The fastest mile was made by the Riker electric car- | were witnessed by 5,000 spectators. Our engraving|the Japanese investigators in this new branch of 
riage, the time being 2:13. The Morris & Salom elec- shows the carriages lined up for the start. physies. 
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Science Notes, 

Atarecent meeting of the Royal Meteorological Society 
a paper was read on *‘ Arctic Hail and Thunder Storms,” 
in which the author, Mr. H. Harries, stated that the 
commonly accepted opinion that hail and thunder 
storms are unknown in the Arctic regions is entirely 
ineorrect. He examined one hundred logs of vessels 
which have visited the Arctic regions, and found that 
out of this num berseventy-three showed that hail was ex- 
perienced some time during the voyage. Thunder storms 
were less frequent, but were experienced seven months 
of the year, being most frequent during August. 

The Albert Medal of the Society of Arts has been 
awarded, with the approval of the Prince of Wales, 
the president of the society, to Prof. David Edward 
Hughes, F.R.S., “in recognition of the services he has 
rendered to arts, manufactures, and commerce by his 
numerous inventions in electricity and magnetism, 
especially the printing telegraph and the microphone.” 
The council of the society have awarded silver medals 
to the following readers of mechanical and scientific 
papers during the session 1895-96: W. J. Dibdin, for 
his paper on “Standards of Light;” A. A. Campbell 
Swinton, for his paper on “ Roentgen’s Photography 
of the Invisible ;" E. W. Moir, M.1.C.E., for his paper 
on “Tunneling by Compressed Air;” and George 
Simonds for his paper on ‘* Bronze Casting in Europe.” 

* Observations have been made by Prof. Lloyd Mor- 
gan on instinet in young birds,” says Appleton’s Popu- 
lar Science Monthly, * with a view to determine how 
far tne activities involved in swimming, diving, run- 
ning, flying, feeding, bathing, ete., are instinctive or 
congenital, and how far the definiteness of this and 
other activities is a matter of individual acquisition. 
Other observations were on congenital and acquired 
timidity. They indicated that while the performance 
of the activities in question has a congenital basis, 
they are perfected by individual acquisition, and that 


there is no instinctive avoidance of insects with warn- |< 


ing colors, this seeming to be entirely the result of indi- 
vidual experience. No material support was afforded 
to the view that the instinctive activities result from 
the inheritance of what is individually acquired.” 
Huxley's table on the “Chemical composition of man 
of the average weight of 154 pounds” was for years the 
standard, but it has recently been superseded by a new 
one compiled by the Paris Academy of Sciences, says 
the Mining and Scientific Press. The table is appended : 


Elemente. Pounds. Ounces. Grains. 
Oxygen ll 8 0 
Hydrogen. 4) 6 0 
Carbon... 21 0 0 
Nitrogen 3 10 0 
ES ee } 2 88 
Calciom 2 0 0 
er 0 0 219 
Chiorine 0 2 7 
Sodiam (salt 0 2 116 
Pasceecce 000+ enccbueeeeue 0 0 100 
PO ctlvcccsvedoldee”  snsdes 0 0 290 
Maypesiuin. 0 0 12 
BEEP accoccs--bcece sescceness oédiips 0 0 2 


The late Dr. Brown Goode made the following com- 
parison in a report of the United States National Mu- 
senm: ‘* There a department of the British 
government to which a citizen has a right to apply for 
information upon a scientific question. This seems 
hard to believe, for 1 cannot think of any scientific 
subject regarding which a letter, if addressed to the 
scientific bureaus in Washington, would not receive a 
full and practical reply. It is estimated that not less 
than 2,000 such letters are received each year. The 
Smithsonian Institation and National Museum alone 
receive about 6,000, and the proportion of these from 
the new States and Territories, which have not yet 
developed institutions of learning of their own, is the 
largest. An intelligent question from a farmer of the 
frontier receives as tnuch attention as a communication 
from a royal academy of smences, and often takes 
more time for the preparation of the reply.” 

At a recent meeting of the Philadelphia Academy of 
Natural Sciences, Dr. Charles 8. Dolley deseribed a 
centrifugal apparatus, which he called a planktonokrit, 
for the quantitative determination of the food supply 
of oysters and other aquatic animals. By means of its 
use he 1s enabled to make a large number of plankton 
estimates in a day, and thus judge of the characters of 
given areas of water in connection with fish and oyster 
culture at diflerent times of the day, states of the tide, 
varying depths, ete. The method employed is that of 
the centrifuge, an apparatus which consists of a series 
of geared wheels driven by hand or belt, and so 
arranged as to cause an upright shaft to revolve up to 
a speed of 4,000 revolutions per minute, corresponding 
to 0) revolutions per minute of. the crank or pulley 
To this upright shaft is fastened an attach 
ment by means of which two funnel-shaped receptacles 
of one liter capacity each may be secured and made to 
revolve with the shaft. The main portion of each of 
these receptacles is constructed of spun copper, tinned. 
When caused to revolve for one or two minutes, the 
entire contents of suspended matter in the contained 
water is thrown to the bottom of tubes properly placed, 
from which the amount may be read off by means of a 


is not 


wheel. 


Amnual Report of the Commissioner of Patents 
for the Fiscal Year 1895-96, 


DEPARTMENT OF THE INTERIOR, 
Unirep STATES PATENT OFFICE, 
WasuHineton, D. C., September 5, 1896. 
Srr: I have the honor to submit the following re- 
port of the business of the United States Patent Office 
for the fiscal year ending June 30, 1896 : 
RECEIPTS AND EXPENDITURES. 


Receipts from all sources were........ © © cseseecees $1,307,000 30 
Expenditares (including printing and binding, sta- 

tionery, and contingent expenses).... ... ........ 1,097,368 85 

I, cagccessccécccodbsecsbentes cond quant $200,721 4 


BALANCE IN THE TREASURY OF THE UNITED STATES 
ON ACCOUNT OF THE PATENT FUND. 
































BaD GR, TA ciecesss cose. cocecacesss sane evans < $4,566,757 73 
Fam, Baas siccccceccuc cede seaeicsstcteutesheh 200,721 45 
pe ee ee ee $4,776,479 18 
Number of applications awaiting action on the part 
of the office on Jaly 1, 1806... 2.0.6 cccccccs cencees 8,943, 
COMPARATIVE STATEMENT. 
Date Receipta. Expenditures. 
Jane 30,1890 ...... $1,347,208 21 $1,081,173 56 
dune 30, 1891....... 1,802,794 50 1,145,502 90 
dune 30, 1802........ 1,268,727 35 1,114,134 23 
June 30, 1808 1,288,809 07 L144 2 
June 3), 1804 1,188,528 18 1,053,962 38 
June 90, 1896 ....... 1,195,557 07 1,088,166 08 
une 90, 1806........ 1,307,090 30 1,097,368 85 
Sgpuatiene for Patents, |, Awaiting A 
neludi De- ng Ac- 
Date. Trade Marke, La- thn on the 
bels, and Prints. ’ 
June 30, 1800........ 43,810 6,585 
une 90, 1891........ 43,616 8.911 
Jane 90, 1°02........ 43.544 9,447 
June 90, 1808....... 43,589 8,288 
June 30, 1804 39,206 7,076 
June 90, 1505 ....... 41,014 4.927 
une 30, 1806 ....... 8,943 














Summarizing these tables, there were received in the 
fiseal year ending June 30, 1896, 41,660 applications for 
patents, 1,641 applications for designs, 84 applications 
for reissues, 2,460 caveats, 2,064 applications for trade 
marks, and 171 applications for labels. There were 
22,791 patents granted, including reissues and designs; 
1,782 trade marks registered, and 11 prints registered. 
The number of patents which expired was 11,466. The 
number of allowed applications which were by opera- 
tion of law forfeited for nonpayment of the final fees 
was 4,014. The total receipts were $1,307,090.30; the 
receipts over expendituesr were $209,721.45; and the 
total receipts over expenditures to the credit of the 
Patent Office in the Treasury of the United States 
amount to $4,776,479. 18. 

CURRENT WORK. 

On the 30th of June, 1896, all but four of the examin- 
ers had their work within one month of date, two were 
between one arid two months, and the other two were 
between two and three months from date. At the close 
of the fiseal year there were 8,943 applications awaiting 
action on the part of the office. Very respectfully, 
your obedient servant. JouN 8. SEYMOUR, 

The Secretary of the Interior. Commissioner. 

CN as 
The Function of Hatr. 





‘A highly interesting paper on ‘The Function of 
Hair,’” writes the Vienna correspondent of the Lancet, 
“*has been read by Prof. Exner at a meeting of the 
Medical Society. He said that writers have hitherto 
occupied themselves mainly with speculations on the 
circumstances which have led to man becoming denud 
ed of his hairy covering. The hairs, however, are not 
only degenerated organs, but have also to fulfill some 
functions. There is a group, such as the eyelashes and 
the eyebrows, for instance, which are sensorial organs, 
possessing tactile functions, and, moreover, serve as a 
protection to the eyes. In places where two integu- 
mentary surfaces are in contact . they act as 
rollers and facilitate the gliding of the integumentary 
surfaces on each other. A third function of the hairs 
consists in the equalization of surface temperature. 
There is no doubt that the hair of the scalp protects 
the head against external cold and also prevents the 
loss of heat through the very low thermal conductivity 
of the hair cylinders and of the eushion of air inter- 
mingled with them.” 


ip 
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National Academy of Design. 

The fifteenth annual exhibition of this veteran insti- 
tution is to be held in this city on November 23, and 
closes December 19, next. Only the work of living 
artists not previously shown in New York or Brooklyn 
will be on exhibition. 

In connection with the academy is the Department 
of Schools, beginning October 5, 1896, and ending May 
15, 1897, where several branches of art are taught by 
some of the best artists. The president is Thomas W. 
Wood, and the seeretary J. Carroll Beckwith. Of the 
artists on the council may be mentioned such names as 
Walter Shirlaw, J. G. Brown, Frederick Dielman and 
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Cyele Notes, 

Prof. Roentgen, the discoverer of the X rays, is a 
cyclist. 

A French peasant has made a wooden bicycle in which 
even the nails are made of wood. 

One of the largest bicycle: concerns in the United 
States will adopt the chainless wheel for an 1897 model. 

A tire has been invented in which feathers are used. 
It is contended that when a puncture occurs, the first 
tendency is for the down to be carried up into the 
puncture by the pressure of the air on the inside. 

T. Edge has just broken the English 1,000. mile bicy- 
cle road record by traveling from Land’s End to John 
o’Groat’s and back to Forfar in four days nine hours 
and nineteen minutes. This is fourteen hours better 
than the previous record. 

Part of the Paris horse market has been set aside for 
a public bicycle market, which will be held once a 
week. The track used to show off the horses will also 
be used for the trial of the machines. Aj! bicycles sold 
in the market will pay a tax of ten cents to the city. 

Consular Agent Mertens, at the port of Valencia, 
Spain, reports to the Department of State that the 
ladies of Spain are taking up bicycling, and he thinks 
this will help in removing that barrier which prevents 
them from going out unless attended by some responsi- 
ble duenna. American wheels are unknown in Spain, 
though an inferior French machine called ** L’Ameri- 
caine” and bearing a spread eagle with the United 
States coat of arms is extensively advertised. There is 
said to be a good chance for our wheels in Spain, as 
Germany is barred out by tariff discriminations and 


the | the French and English wheeis are unsatisfactory. 


The bicyele track in Moscow is one of the best in 
Europe, says the Bicycling World. It is one of the 
most modern things about the old Russian capital, and 
is situated on the plain of Hodinsky, where the recent 
great loss of life occurred. The track is 600 meters, less 
than three laps to the mile, all of cement, with steep 
banking at the turns, and a system of electric timing 
which, indifferently successful at Paris, works like a 
charm in Moscow. There are more than 4,000 cyclists 
in the city and two large clubs. The development of 
cycling in Russia is wonderful, considering that the 
roads are horrible—rutty, stony, hilly, and frequentiy 
covered with the miserable pave, that despair of 
European wheelmen. 

There is evidence to show that the ball bearing was 
invented at the works of Messrs. Boulton & Watt 
somewhere about the year 1760. Its inventor was John 
Wyatt, a native of Weeford, near Lichfield. Wyatt, it 
is said, tried hard to solve the problem of cutting files 
by machinery, but failed. He was more successful with 
a spinning machine, in which some claim he anticipated 
Arkwright and Hargreaves, and even more successful 
with a compound lever weighing machine. Lack of 
capital led to financial embarrassment, and drove him 
to Boulton & Watt's shops, which were then a kind 
of refuge for inventors in distress. It was there he de- 
vised the ball bearing. For more than a century the 
ball bearing was practically neglected. A _ short 
pamphlet narrating Wyatt's achievements was pub- 
lished by Hamilton, Adams & Conipany in 1885. 

In the last British consular report from Venice it is 
said that cycling has spread through the province 
with wonderful rapidity. The wide and smooth roads 
which exist in North Italy and which are carefully 
maintained in a good condition at the expense of the 
state are covered with cyclists. Bicycles and tricycles of 
English make are considered the best, and would be 
naturally preferred, but for the lower prices of ma- 
chines manufactured in Italy, or those coming from 
Austria and Germany. Most people prefer, for economy's 
sake, to buy the cheaper ones. There would be a field 
there for low, very light machines at a moderate price, 
as well as for practical cycle boats or water cycles, of 
which there are none in use so far. There are no cy- 
cles propelled by steam, oil, or electricity, and no horse- 
less carriages in the district. The vice consul thinks 
that there will be an opening for the sale of machines, 
and also in establishing lines for the conveyance of par- 
cels and passengers in horseless wagons and carriages. 

The nuisance of the gongs which youthful wheelmen 
attach to their mounts has been referred to in the New 
York Tribune. A device which has been suggested, if 
it has not already been adopted by noise loving riders, 
is a chime of bells, of harmonious tones. If the thing 
goes much further, the board of health will have to 
take a hand to protect the nerves of a suffering com- 
munity. A noise-producing arrangement which is 
common in some parts of Connecticut and elsewhere, 
although wholly or comparatively unknown in this 
city, consists of strips of rubber passed around the 
diamond frame of a bicycle. The ordinary bands can 
be used if the front wheel is removed so that they can 
be put on, or a long strip of rubber, wound around and 
around, will serve. The strips must be stretched as 
tight as possible. In a wind the rubber acts as an 


£olian harp, giving forth a sound not entirely un- 
musical. Sometimes it resembles the buzzing of an 
approaching trolley car, and is a great mystery to those 
unfamiliar with it, especially if there are no street rail- 
way tracks io sight. 
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WATERSPOUT OFF COTTAGE CITY, MARTHA’S 
VINEYARD. 
BY DR. F.C. V. H. VOM SAAL, 

About 12:30 noon, August 19, 1896, one of the very 
lark clouds hovering over Vineyard Sound, between 

1e mainland and Cottage City, was seen to send out a 
jownward and sharply pointed streak of cloud matter, 

ose funnel-shaped basis.above was not at alb times 

«ible After a duration of about 15 minutes it broke 

nd eompletely vanished. The apparition quickly 
emptied of their summer residents all the cottages 
Jong the Sound and adjacent islands, Nantucket in- 
eluded. No photographs were taken of this first spout, 
to my knowledge. 

Shortly afterward a long tongue emanated from the 
same clouds, and was slowly pushed downward to a 
point about 100 feet from the surface of the ocean. 
Its height was certainly a mile, and the band-like 
shape gradually increased in width. With a glass, 
slow gyratory movements could be detected, also longi- 
tudinal stripes caused by falling water. This cloud- 
burst made the water below, over a surface of many 
hundred yards, look like a boiling pool. The jumping 
spray from this was also caught and drawn upward 
into the whirl toward the downpouring column. This 
latter, now of lighter color, being struck by the sun, 
was gradually withdrawn upward, evidently thinning 
and broadening toward its base. With a glass, falling 
mists cou'd be 
still seen fall- 


takes in the constitution of the column ; which is prac- 
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tically none. The “ boiling as if in a caldron” is not 
caused by the action of the circling wind, but by the 
great quantities of falling water. Nor is there a whirl- 
pool action in, nor a rising from, the body proper 
of the ocean. The way the spray, caught and drawn 
up, looked at times easily explained to me how this 
delusion originated. 

The surprising tranquillity of the cleuds shows that 
such currents of wind need not be of great height, at 
least not at their borders, where alone such whirls can 
take place. That the spouts scarcely shifted their po- 
sition is proof that the velocity of the concurrent winds 
was almost equal. It is certain that this velocity can- 
not have been great. Several small vessels in close 
proximity at the time report that there was a great 
noise and gusts of wind in the immediate vicinity of 
the display, while beyond this there was almost a dead 
calm (Boston Globe, September 1). This latter state- 
ment, however, seems to be somewhat exaggerated. 

The attitude of the public was almost as interesting 
an object for observation as the waterspouts themselves. 
That they would create intense excitement, expressed 
in various ways, as all unusual occurrences like comets, 
meteors, eclipses, earthquakes, ete., are apt to do, was 
natural. Not so easily to be explained are the accounts 
which some entirely honest people gave afterward in 
good faith. Positively astonishing were the wonders 








raised so as to produce an electric arc, or lowered, so 
as to dip into the fused mass; they can also be rotated 
backward and forward, so as te form a uniform distri- 
bution of the heat. The bottom of the furnace is insu- 
lated, and forms the negative electrode ; it may either 
be formed of carbon, or of metal cooled by a powerful 
air current. Estimates of the probable working ex 
pense are given in the original paper.—The Electrical 
Review. 
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Globe Statistics, 

A new computation of the population of the globe 
has recently been made by the French statistician and 
savant P. D’Amfreville, says the Literary Digest. He 
figured out a total of about 1,480,000,000, distributed as 
follows : Asia, with 825,954,000; Europe, with 357,879,000; 
Africa, with 163,933,000; America, with 121,713,000; 
Oceanica and the Polar regions, with 7,500,400; Aus- 
tralia, with 3,230,000 ; or a grand total of 1,479,729,000 
souls. 

In connection with these data the English statisti- 
cian Schooling makes some interesting comments. He 
states that of every 1,000 inhabitants of the globe, 
558 live in Asia, 242 in Europe, 111 in Africa, 82 in 
America, 5 in Oceanica and the Polar regions, and only 
2in Australia. It then appears that Asia contains more 
than one-half of the total population of the earth, and 
Europe nearly one-fourth. Africa contains only one- 

ninth, and 
America only 








ing into the 
snow-white 
foaming area 
below. The 
duration of 
this second 
and most per- 
fect phenome- 
non of the day 
—there were 
three in all— 
was about half 
an hour. 

About twen- 
ty minutes 
after its disap- 
pearance a 
third began to 
form, gradu- 
ally coming 
downward 
from the same 
clouds, though 
from a spot a 
little farther 
north; but it 
hardly reached 
completion. It 
is very import- 
ant to note 
that, in this 
third case, the 
ocean below 
was entirely 
quiet fora 
time, being 
only disturbed 
later on, when 
the same pro- 
cess of conden- 
sation men- 
tioned above 
caused a simi- 
lar downpouring, especially noticeable in the period of 
retraction. It was soon apparent that the agency 
eausing the spouts had spent its energy; the column 
was evidently thinner in substance and its formation 
slower and hesitating. It stopped midway, sending 
only an attenuated end further, to be withdrawn up- 
ward soon after. 

During almost all of the time since the appearance of 
the first spout there was a heavy rain storm accompa- 
nied by flashes of lightning from the northern and 
darkest portion of the long motionless stratum of clouds 
above mentioned. 

Cottage City, which had been in sunshine until then, 
was visited by a drenching rain some hours later. 

The long duration of the phenomena just described 
enabled the writer to form a somewhat different opinion 
of the nature of such waterspouts from what is com- 
monly held. True, I must fall back upon the old (or 
rather older) explanation that such whirls are caused 
by two winds striking each other at an obtuse angle. 
The greatest rotary velocity must be placed at the spot, 
about one hundred feet above the ocean, toward which 
the cloud matter from above and the spray from below 
were drawn. As condensation was continually trans- 
forming this cloud matter into water, it stands to reason 
that by far greater quantities of it were drawn down 
than was apparent to the eye. 

But the spout is from above and not from below, as a 
glance at the cut conclusively proves. This also 
definitely settles the question as to what part the ocean 
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they had seen with their own eyes, and even more as- 
tonishing was the exaggeration which prompted the 
description. One can now better understand the origin 
of many of the natural wonders which are from time to 
time recorded, and that they are not always the product 
of diseased or hysterical minds. 


ooo 
The Electric Furnace for Iron and Steel, 


In the blast furnace method of reducing iron the 
metal takes up impurities such as sulphur and silicon, 
and these are entirely removed in subsequent treat- 
ment by the Bessemer or Martin process. The present 
methods of smelting must hold the field for ordinary 
grades of iron; but when purity is of importance, and 
when special qualities of steel are required, it will prob- 
ably prove advantageous to prepare pure iron by elec- 
trical methods of reduction, and to carbonize this sub- 
sequently. A furnace suitable for this and similar pur- 
poses is described by R. Urbanitzky in’ the Zeitschrift 
fur Elektrochemie, vide vol. ii, page 350. It is lined 
with a basic lining, like a Bessemer converter ; this is 
non-conducting and almost infusible, and keeps the 
iron free from impurities. In the Heroult furnace used 


at Neuhausen, the positive carbon is vertical, and the | 


material to be used has to be introduced into the nar- 
row space between this and the walls of the furnace. 
It is preferable to have a positive electrode, consisting 
of four carbons arranged symmetrically about a verti- 
cal axis, and inclined at about 20° toit. These can be 





one-twelfth. In 
Australia the 
entire popula 
tion is less than 
the number ol 
inhabitants in 
the city of 
London alone 
or in the cities 
of Paris and 
St. Petersburg 
combined. 

In Europe 
the number of 
inhabitants to 


mile is 95, in 
Asia it is 48, in 
Africa it is 15 
in America it is 
8, in Ovceanica 
and the Polar 
regions it is 3, 
in Australia 
enly 1. Ae 
eordingly, Eu 
rope contains 
for each of its 
inhabitants 2°8 
heetares of 
land; Asia, 5°2 
hectares; Afri 
ea, 176 hee 
tares; Oceanica 
and the Polar 
regions, 840 
hectares; Ame 
rica, 31°2 hee 
tares; Austra 


lia, 235° hee 





tares. [A hee 
tare is equal to 
2741 acres. | 
The yearly increase of population on the globe is about 
5 to every 1,000. At this ratio the population of the 
earth would be doubled every 139 years. 

Of every 1,000 Europeans, 262 are subjects of Russia, 
139 of Germany, 116 are Austro-Hungarians, 107 French, 
106 English, 84 Italians, 48 Spanish, 17 Belgians, and 
121 of the minor countries. 

In reference to the density cf popuiation, Belgium 
takes the lead with 546 to asquare mile, followed by Eng- 
land with 312, Italy with 268, Germany with 237, France 
with 184, Austro-Hungary with 171, Spain with 90, Rus 
sia with 49. The average of all the other countries is 
47 to a square mile, and the average for all Europe 
is 96. 

In Asia the 826,000,000°are distributed in the following 
manner : China takes the lead with 350 millions, British 
India with 278 millions, Japan with 40, East Indian 
Islands with 391%, French possessions in India with 
19, Corea with 10%, English Burma with 7%, Persia 
with 744, Asiatic Russia and Turkestan with 7%, 
Siberia with 4%, Afghanistan with 4, Ceylon with 3, 
Arabia with 2%, all other parts of Asia with 48% 
millions. 

Of every 1,000 Asiatices, 424 are Chinese, 337 are Hin 
dus (subjects of England), 48 are Japanese, 48 are Indian 
Islanders, including 23 in the French possessions, 18 are 
Coreans, 11 are Siamese, 9 are Burmans, 9 are Persians, 
9 are Russians, 5 are Siberians, 5 are Afghans, 4 are Sin- 
ghalese, 3 are Arabs, and 52 belong to smaller national- 
ities. 


the square 


asi 
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Ballets Swerved by Electricity. 

A curious phenomenon was recently observed by the 
committee of the Swiss Federal! Rifle Meeting at Winter- 
thur in summing up the results of the practice shooting 
of the troops, It was found that nearly ail the shots 
fired from the right side of the range had hit the target 
to the right of the bull's eye, while those fired from the 
left side had, with an equally singular persistency, hit 
the left haif of the target. The great number of men 
who took part in the shooting precluded the idea that 
this singular result could have been due to the personal 
peculiarities of the soldiers; for while it may be true 
that one marksman habitually shoots too high, another 
too low or to the right or left of the mark, with a large 
number of individuals firing at the same target, these 
idiosyncrasies of marksmanship would be set off one 
against the other and the misses would be fairly dis- | 
tributed on all sides of the bull's eye. It became neces- 
sary, therefore, to find an extraneous and single cause 
for the remarkable uniformity with which the bullets 
to have deflected from their proper 
course. The wind could not have produced the effect 
noted, since, in the Lrst place, allowance had doubtless 
been made by the riflemen for deflection by aerial cur- 
rents ; and on the other hand, if the wind had diverted 
the missiles, the deflection would have been in the same 


appeared been 


direction on both sides of the range. An examination of 
the steeiclad bullets extracted from the targets disclosed 
the fact that they had become magnetic ; and this led 


the committee to entertain the theory that the pheno- 
menon observed by it might have been due to electric 
influence exerted by the large number of telegraph and 
telephone wires which run along both sides of the range 
at Winterthur. Further experiment at the ranges of 
Thun and Berne proved this theory to be correct ; and 
the remarkable discoveries made at these trials may | 
effect another complete change in military tacties. 
The following account of one of the experiments is | 
given by the Journal de Généve : 

At Thun authorities established parallel with the | 
rifle range, at a distance of a little more that 40 yards, 


cables. With a view of tracing the whole effect, paper 
circlets were placed{at every 10 yards. The first experi- 
ments were made with the Swiss model rifle of 1889. 
With this the influence of the electric current was at 
once apparent. In a.distance of 260 yards the bullet 
took a lateral deviation of 24 yards, and after that the 
eurve of the trajectory was still more marked. The 
second experiments were made with the Japanese 33 
mm. rifle of Col. Yamagata, and they were still more | 
decisive, the bullet being rapidly attracted to the elec- 





an electric current of 8,000 volts, carried along four steel 


tric wires and following their course with absolute ser- 
vility. Further attempts were made with artillery. 
The range selected was one of 3,000 yards, and 200 yards 
in front of the targets, but 40 yards to the side, was 
placed the electric battery, Every shot was diverted 
‘by its influence far to the side of the target—to be 
exact, the deviation was one of 14 degrees. 
| ‘The conclusions drawn from these experiments are 
| that a section of infantry exposed to fire at 300 yards 
| would enjoy complete safety if a dynamo or accumula- 
‘tor were placed on its flank ; a whole company would 
be in the same security at 500 yards, and artillery fire 
could be rendered innocuous at 1,000 yards. If these 
facts are sound, the new small bore rifle is doomed, and 
we shall have to return to the heavy bullet of lead, 
because it is unaffested by electricity. But to military 
reformers this will signify a repulse along the whole 
line.” 

The facts may be as stated, but the conclusions by 
no means follow. We should dislike, in case of a fight, 
to be the man running a dynamo that had a weakness 
for drawing bullets to it. It would have all it wanted 
of them, and the attention of the commanding officer 
would be chiefly occupied with detending his dynamo. 
Besides, if skilled marksmen can allow for the deviation 
due to the wind, why not for the deviation due to 
electricity ? 

It would, perhaps, be premature to assert that the 
consequence of this discovery will be the doom of the 
modern small bore military rifle, with its steel jacketed 
bullet; for it might be practicable to inclose the 
|leaden missile in hard bronze or some other metal not 
affected by magnetism. Artillery would probably re- 
main destructive enough on the battle field by the use 
of explosive shells. It is in naval warfare that the dis- 
covery may have the most important consequences. 





|In Conan Doyle's “Stark Munro Letters” the hero is 


credited with an invention to render a warship immune 
from the shots of an enemy by placing electric accumu- 
lators at its stem and stern. The idea was to deflect, 
steel projectiles by magnetism, just like the Swiss 
military authorities have in fact succeeded in doing. 
It would certainly be a revolutionary departure if, in- 
stead of incasing our battleships in heavy bombproof 
armor, we could encompass them with an impalpable 
magnetic veil which would compel the great armor- 
piercing steel projectiles to pass harmlessly by. 

The discovery, however, will give the military and 
naval experts a new problem to work out. In passing 
it is worthy of remark how frequently the apparently 
impossible feats suggested by imaginative writers have 
been followed by the demonstration of their possibil- 
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ity.. Phileas Fogg’s wonderful trip around the world 
in eighty days would to-day be a very commonplace 
performance; ard another generation may see Stark 
Munro's magnetized battleship an accomplished fact. 
Fiction seems stranger than fact only because so small 
a part of the truth of science has been revealed to 
humanity. 


_—_ 


Library Circulations, 

Those high class weeklies that are in general demand 
at the public libraries throughout the country enjoy 
‘‘ circulations ” that are often beyond the claims of their 
publishers or the beliefs of advertisers. It has been 
recently shown that, during eleven days, the six copies 
of Harper’s Weekly were called for and read by 550 people 
in the Chicago Public Library. In the same period at 
the same place, four copies of the Youth’s Companion 
were read by 228 individuals and two copies of the Sct- 
ENTIFIC AMERICAN by 213 people. If the public libra- 
ries of the whole country showed the same proportion 
of calls for these publications, it will be readily seen 
that their library circulation alone must run away up 
into the thousands. 

But there is a vast number of weeklies and monthlies, 
too, that do not get into the public libraries, for the 
reason that their intellectual caliber is not high enough. 
This is an important item which all advertisers might 
wisely consider—whether a medium is of a sufficiently 
high standard to find place in the public libraries, be- 
cause, if it is, it is sure of a much larger number of 
readers than if it is not.—John Chester, in, Printer’s Ink. 
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New Metals for Coins. 

Advices from Washington, D. C., state that experi- 
ments with pure nickel and aluminum as substitutes 
for the present nickel pieces and one and two cent 
bronze pieces will be made at the mints by order of 
Director Preston during September or October. A 
resolution was passed by the House of Representatives 
authorizing such experiments. There is some doubt 
whether the actual adoption of a new metal for the 
minor coins will be recommended at an early date by 
the treasury officials, even if the experiments prove suc- 
cessful. The objection to a change in any form of 
coins or notes is the disposition of the public to refuse 
the old forms and insist upon having the new. This 
would drive into the mints for recoinage $14,000,000 in 
nickel pieces, which are now in circulation, and $7,500,- 
000 in pennies. Theadvantage claimed for pure nickel, 
instead of the alloy now used in five cent pieces, is its 
greater hardness, durability and distinctness of impres- 
sion. 
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RECENTLY PATENTED INVENTIONS. 
Ratiway Appliances. 


STREET RaiLway Switcs.—Hugo L. | 
Dallig and Wladyslaw Kryszeweki, Jersey City, N. J. 
This is a ewitch which may be readily eet by the driver | 
or motorman on a car, according to the direction tn | 
which the car to travel, either along the main track 
rnile or to the side track raila. The invention comprises 
a pivoted switch polnt on the ander side ot which wa 
segmental rack meshing with a pinion carried by a rock 
shaft in gear with a second rock shalt carrying two 
arms, while an arm pivoted on one of these arms nas a 
head adapted to be engaged by a roiler carried by the 
car, and the other arm is connected with a lever carrying 
a headed arin also adapted to be engaged by a roller car- 
ried by the car. 


Car Covuptina. --Thomas Galligan, 
Bradford, Ohio, This invention relates w couplings of 
the Janneg type, in which the drawhead has a pivoted | 
laterally movabie knackle, the coupling being antomati- 
cars come together, and the cars 





eally effected when two 
being teadily ancoupied from the side, without it being 
necemary for the trainmen go between them. The 
pivoced knuckle hes a hooklike latching jaw, and a 
spring te adapted to hold the jaw 1n coupied engagement, 
The hook nose wm slotted and perforated t permit the 


ADVERTISING DEvick.—Frederick A. 
Ruge, Springfield, N.Y. According to this device, a 
series of incandescent lamps is arranged in fanciful 
shapes or forms to attract attention, means being pro- 
vided tor closing the circuits through any desired series 
of lamps and leaving the others cut out. By this means 
a certain sign may be exhibited for four or five minutes, 
and after this exhibition the circuit closer will be turned 
to close the circuit through another series of lamps 
showing another sign. 





Mechanical, 


Prpk WRENcH. — Joshua Musgrave 
and William Cook, Aguilar, Col’ This is an improve- 
ment in wrenches which have a chain to engage around 
a pipe, and provides for such construction of the 
wrench that an equal pressure way be brought to bear 
or substantially the entire circumference of a pipe, ob- 
viating the danger of crushing in the pipe. The wrench 
jaw has a curved serrated inner surface, and on its outer 
end are fingers designed to be engaged by lateral shoul- 
ders on the chain links, each of which has a bifurcated 
portion and a stem portion, and is preferably curved on 
its inner edges to conform somewhat to the curvature of 
the pipe. 

MACHINE TO HuLL CorrEE BERRIES. 


coupling of ears with a link and pin of the old style, | —Afredo D’Costa Go Bu c bia. Be- 


the link being he we rereqnnny with the coupling so it neath the nopper, from which the berries drop m a 
will not be lost when aré in use | stream, according to this improvement, are two rollers 
Car CovupLine. — Joseph L. Linon, | of anequal size revolving in opposite directions at differ- 
Narbonne, France. According to this tmprovement, the | ent rates of speed, the larger roller being roughened and 
coupling apparatus attached to each end of the car com. | he smaller one amooth, a knife separator projecting up- 
prises a epring jaw placed horizontally on one side and a | wardly between the rollers. The berries are subjected to 
shackle placed vertically on the other side of the ordinary | 80fficient crushing or squeezing pressure by the rollers 
coupling, the shackles being always oppoeite the cor. | t cause the fibrous hall to adhere to tne rough surface 
responding jawa when care come together. The | Of the larger roller, the grains going toward the small | 
shackire are of sach depth as to allow of a certain | roller, and the separation being completed by the knife 


amount on in the height of the car. The coup- 
ling je automatically effected as the care come together, | 


and the care are readily uncoupled from either side, 


tT variati 


a7 

Electrical, 
RAILROAD Charles 
4 


This invention provides f 


ELECTRIC Sill, 
New York City or dispensing 
with both the overhead condecting wires and the under 
croun ! cenduaite which have heretofore beer employed 
for pplying the current for electric care, aml eubstitut 
ing thetefor a conductor placed in a longitudinal duct | 
within the rail. A sectional trolley wire extends ina | 
recoss along the inner side of the rail, the conductor and 
the trolley wire being normally disconnected from each 
othe: and automatically connected as the car Parnes 
along, whereby all sections of the trolley wires are cut 
ent and remaim dead except when a car is passing over 
them. By the construction provided for making connec- 
tion between the conductor and the trolley, com plete in- 
eulation i# secured and ali molsture ie excluded from 


below. 


PAPER MAKING MACHINE.—George W. 
Lewthwaite, Greenwich, N. Y. This invention provides 
yielding perforators for puncturing the felt belts for car- 
rying wet palp while the water ws being extracted from 
the latter, instead of the rigidly mounted pins heretofore 
employed, by which the felt is torn or cut. The pina, 
according to this improvement, are supported in a yielding 
material, sach as rubber, held in troughs secured in V- 
shaped longitudinal grooves in a roller provided for each 
endless felt apron over which the wet pulp is carried, 
whereby the pins will yield out of the felt withoat slitting 
it, and thus preserve the strength and porosity of the felt 
apron. 





Miscellaneous. 


CasH RECORDER. — David J. Wilson, 
Washington, D. C. This te an instrument for use by 
bank tellers and similar officers, the teller printing in the 
depositor’s book the amount and date of the deposit and 


there being also mechanism for calculating the aggregate 
upon the record strip and printing the sum at the foot, 
The book, on presentation, is placed in an opening in the 
side of the casing of the machine, where a type bar has 
two sets of adjustable type, strip holding devices being 
adjacent to one set of type, and a book clamp holding 
the book in position to receive the impression from the 
other set of type, while printing devices operate the type 
of both sets simultaneously. 


BicycLE RAILwAy.—William F. Man- 
gels, Brooklyn, N. Y. This invention provides an ap- 
paratus by means of which an unskilled person can 
safely mount and ride around a track without incurring 
danger. Within a suitable building is arranged a track, 
preferably but little wider than the tire, and having low 
side guards, and adjacent to the track, at about the 
height of the handle bar, a continuous rail is supported 
by fixed standards, the top and bottom edges of the rail 
being adapted for engagement by grooved wheels carried 
by hangers on an auxiliary frame attached to the bicycle. 
The frame is light and readily attached to the bicycle, 
the latter being then securely held in vertical position on 
a good track, where it may be propelled with but little 
friction by an inexperienced rider. 

PORTABLE FIRE Escaps. — Edward 
Riley, Spokane, Washington. This is a device which 
may be carried ina satchel or in the pocket, and consists 
of two metal tapes wound on a pulley having differen- 
tial sections inclosed in a metal case, a combined sus- 
pension and brake device of elastic rod or wire being 
wound around the enlarged central portion of the pulley 
and extending below the case for connection with a 
strap, to be attached to the body of the person to be low- 
ered. The friction device acts as a brake to prevent too 
rapid paying out of the tapes, and this friction may be 
increased by manual pressure as desired. The apparatus 
is very compact, a case about three inches in diameter 
accommodating tapes fifty feet long. 


Sasu Lock AND OPERATOR. —Michael 
F. Robinson, New York City To raise and conve- 
niently lock a sash to form any desired opening, for 
ventilation or other purposes, or to securely lock it when 
entirely closed, without using the ordinary weights and 
sash cords, this inventor has devised a construction 
which comprises gearing suitably located in a small 
casing in the side of the window casing and engaging 
arack on the sash, a spring operating the gearing in 
connection with a locking device composed of a clutch, 
one member of which ws connected to the gearing, while 
the other member ia movable in and out of connection. 
The locking mechanism cannot be interfered with by 
any one from the outside. 


CurRTAIN Fixture. — Alderic F. Gi- 
rouard, Leominster, Mass. This is a fixture which may 
be adjusted to any length of shade roller and secured 
upon the window casing without the ald of nails or 
screws. Brackets carrying adjustable slides to which 
the curtain fixtures may be conveniently attached are 








the duct in which the condactor is located 


simultaneously printing the amount upon a recora strip, 


adjustably fixed m the top inner portion of the window 





frame by means of clamping plates which are brought 
into firm engagement with the inner faces of the win- 
dow frame through cross rods connected by a sieeve, the 
rods and sleeve having a right band interior thread at 
one end and a left hand thread at the other end and the 
ends of the sleeve sliding within an outer tube. 


MUSICAL INSTRUMENT.— Francisco 
Barrientos, San Juan Bautista, Mexico. This invention 
relates to instruments played with a pick, and is de- 
signed to enable the performer to readily play in oct- 
aves, producing sounds as if he were playing two in- 
struments. For this purpose a special construction of 
the instrument is provided, in which a raised stop 1s ar- 
ranged on its body laterally of the strings to arrest the 
pick, the pick being double, and the performer striking 
the strings with it both above and below the bridge. 

VEHICLE AXLE SPINDLE AND Box.— 
John A. Salina, Kaos. The axie spindle, ac- 
cording to vention, has a socketed stub end and a 
grooved joarnal bearing, while the box has hollow bear- 
ings spaced by an annular chamber, the improvement 
rendering the box and axle spindle easy to lubricate, and 
also affording means for storing a supply of lubricant 
which automatically feeds itself while it lasts. 


FARRIER’s KNIFE. — Francis M. Me 
Cartea, San Juan, Cal. This knife has at one end of its 
handle a curved knife blade secured im its socket by a 
thumb screw, the blade having at its end a mad scraper 
and a hook or pick for cleaning out the seam on the 
bottom of the horse’s hoof, while at the other end of 
the handle are pivoted a bleed_ag knife and a searching 
tool. In the handle are also chambers to receive two 
combination tools, one consisting of a mud spoon, a 
lance, and a sounder or probe, and the other constituting 
a hoof pick, a needle and tweezers, 


Suction Drepa@r.—James H. Bacon, 
Wilmington, N.C. This dredge has an open bottom 
suction box m which swing oppositely arranged con- 
nected cutters that are automatically actuated on drag- 
ging the box along the bottom of a waterway. The box 
is flushed by valves in its sides actuated from the deck 
of the dredge, and adjustable stops limit the swinging 
motion of the cuttere. 

APPLYING PAINTS OR VARNISHES.— 
Howard C. Cleaver, London, England. This mventor 
has devised an apparatus to facilitate the application 
of oi! paint, flatting paint and varnish with creater ra- 
pidity, uniformity, smoothness and lightness than w 
possible with a brush, the paint or varnish being atomiz- 
ed and projected im fine spray by an air blast through an 
exit ortfice, where it 18 inet by a blast directed across the 
orifice. By this means the paint or varnish is laid so 
lightly that a second coat may be applied as soon as the 
previous one becomes tacky, quickly giving a smooth 
surface withoat brash marks and dispensing with rub- 
bing down, 

WHEAT STEAMER, HATER, ETC.— 
William H. Reitz, Somerset, Pa. This is a device for 
use with flour mills, regulating also the feed of the 
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wheat to the break rolis. The flights of the conveyer 

are so constructed that the wheat will be carried from 
vader the conveyer and thrown over the top to the op- 
posite side, the grain being moistened by steam or water 
of condensation at a point above the conveyer, and the 
dights bringyag the wheat in contact with the steam, 
while the grains are thoroughly mixed to render, them all 
jnally moist. The grains are also thoroughly warmed, 
the | pat eS gee 


¢ + € 
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CuuRN OPERATING MECHANISM. — 

vchariah A. Taylor, Bridgeport, A‘a. For churns fhav- 

g a vertically movable dasher, this inventor has de- 
‘eed an operating mechanism consisting of a suitably 

counted Grive shaft geared with a countershaft whose 

ar carries a series of pias adapted to engage an arm on 

vertieally movable cross head, the pins thus raising the 
cross head as the gear is revolved, and the cross head, 
which is connected with the dasher, being quickly re- 
turned by means of springs. Owing to the regularity of 
the stroke, the cream is not splashed or wasted, and the 
butter is quickly formed. The mechanism is simple and 
designed to be operated by & treadle. 

Jar CLAMP.—Frank H. Palmer, Brook- 
lyn, N. ¥, According to this invention a ring-shaped 
rame seated on the jar cover has downwardly extending 
arms carrying lugs adapted to engage a flange on the 
neck of the jar, and on the top of the frame are lugs in 
which is held a spring rod on which is fulcrumed a 
cam with a friction roller in sts cam end. By means of 
the cam lever the clamp is readily applied, the spring 
rod yielding sufficiently to prevent the cracking or 
breaking of glass, porcelain, etc , when the cover is 
clamped on the jar. 

SANITARY Paru.—Charles M. D. Baron, 
New York City. This invention covers an improve- 
ment in the construction of a pail on which a patent was 
formerly granted to the same inventor, greatly lessening 
the cost of manufacture and providing an airtight cover 
for an ordinary pail, to be readily secured in place by 
means of the bail. The cover is light and strong, and 
the handle on the bail acts as a locking roller for the 
cover. 


Designs. 


GRIP FOR SKIRTS, ETC.—Ella L. Cole, 
New York City, To hold a belt in close engagement 
with a skirt or trousers, this device has one depending 
shank adapted to go outside the belt and another de- 
ending shank on which are twin spurs or hooks. 

Nore.—Copies of any of the above patents will be 
furnished by Mann & Co. for 10 cents cach. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS AND PUBLICATIONS. 


ALASKA: Its History and Resources, Gold 
Fields, Routes, and Seenery. By Miner 
W. Bruce. L[lustrated. New nes 
Frederick Warne & ye ie ty 

* Cooper Union. Pp. 128. Cloth $1.25. 
Paper edition 75 cents. 


Many want to know about Alaska, what the much de- 
bated country is, what is its climate, its conditions of 
life and different industries. This desire, the present 
book, with beautiful illustrations and really attractive 
text, will excellently sapply. There is much that is prac- 
tical and popular in it, such as the descriptions of the 
Indians, with their mode of life, with their boats, cloth- 
ing, ete., all of which is in the line of the most attractive 
kind of anthropology. The illustrations from photo- 
graphs are especially good, and say a great deal for the 
oe atmosphere of the country. One of Sitka, 10:30 

M., speaking eloquently of the long Arctic twilight. 
sea TO DO Bustngss. By Seymour 
Eaton, of the Drexel Institute, Phila- 
delphia. Philadelphia: P. W. Ziegier 
& Company. Pages 834. 


This is, in many senses, an up-to-date book, bright, 
original, and full of information not generally found 
heretofore in books of this class, Modern methods of 
banking and making collections ; the business in ne- 
gotiable papers, stocks, bonds, and other securities ; 
insurance ; importing, exporting, shipping, and ware- 
housing ; ‘eante trading ; business correspondence ; 
short cuts in figures ; doing business by telegraph, and 
modern bookkeeping ideas, form the subjects of some of 
the most important chapters. For a young man wanting 
to understand how business in general is conducted in 
the great commercial centers, this book, thoroughly mas- 
tered, affords a “short cut * to a most serviceable stock 
of information. Its author is Director of the Depart- 
ment of Industry and Finance of the Drexel Institute, 
and the book has questions for the subject matter of 
each chapter, thus adapting it for use in commercial 
schools and business colleges. 


THE ENGINEERING InpDEx. Vol. II. 
1892-1895. New York: The Engi- 
ne Magazine. Pages 474. Price 


This volume, and the one preceding it, form a clasei- 
fied index to the engineering literature in the periodical 
press for the past eleven years, The work was begun 
by the Association of Engineering Societies, and is now 
being carried out by the Engineering Magazine, it being 
designed to publish an annual volume hereafter. 


A MANUAL oF Stream Borers. Their 
Desiitn, Construction, and Operation. 

y Dr. R. H. Thurston, Siblev Col- 

enn Cornell University. New York : 
Serre Psa & Sons. Pages 879. 


This ts the fifth edition, revised and enlarged, of a 
well known standard work for technical schools and en- 
cineers, designed to be a fatny complete, systematic, 
and scientific treatise, while yet meeting the practical 
wants of an engineer laying out work. Dr. Thurston is 
also the author of & “History of pert gr oon nl 








Business and Diavaiiiek: 





The charge for insertion wnder this head is One Doilar a ine 
Jor each imaertion : abowl ewht words to a lime. Adver- 
tasements must be recewed at puoiication office as earty as 
Thursday morneng lo appear wm ine Joulowing weex’s sue 





Marine Iron Works. Chicago. Catalogue free. 

High grade well drills. Loomis Co.. Tiffin, Obio. 
“C. 8.” metal polish. Indanapotis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bmdgeton, N. J. 
For bridge erecting engines. J.8.Mundy, Newark, N.J. 
Handle & Spoke Mcby. Ober Lathe Co.,Chagrin Falls,O. 


Screw machines, milling macnines, and drill presses. 
The Garvin Mach, ©o., Laight and Canal Sts.. New York. 


Agents wanted for our carriage shaft bolder. Circular | reflecting 

free. Sample 60c. Kutcher Mfg. Co., Cambridge, Mass. | strength of concave lens is required to make an amplifier, 
| or “ Barlow ” Jens to be used with the telescope, to ena- 

mortar mixing mills. Exclusive rights forsale, “Ran- !¢ me to take photographs of the moon? And will it 

| make any difference as to which side of the lens is put 

| Bext to the eyepiece ? A. It will depend on the mount | C 


Machinery manufacturers, atteation! Concrete and | 


some,” 757 Monadnock, Chicago. 


Wet Tool Grinder, Sensitive Drilis, for all light work, 
especially adapted for Bicycle work. C. N. Cady, 
Canastota, N. Y. 


The celebrated “ Hornsby-Atroyd ” Patent Safety Oil 
Engine is built by the De La Vergne Kefrigerating Ma- 
chine Company. Footof East 138b Street, New York. | 


‘The best book for eiectmcians and beginners in elec- 
tricity is “ Experimenta! Science,’ by Geo. M. Hopkins. 
By mail. #4, Munn & Co.. publishers, 361 Broadway, N.Y. 


Stay with your job, and with your wages pay install- 
ments for a profitable olive hard. Booklet free. 
Whiting’s Olive Colony, Byrne Building, Los Angeies, 
Cal. 


Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., %1 Broadway, 
New York. Free on application. 
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(6957) W. E. K. says: Will you kindly 
give me a recipe for preserving cider, in your Notes and 
Queries? A. Professional cider makers are now using 
calcium sulphite (sulphite of lime), instead of mustard and 
sulphurous oxide gas. It is much more convenient and 
effectual, To use it, it is simply requisite to add 44 to 4 
of an ounce of the sulphite to each gallon of cider in the 
cask, first mixing the powder in about a quart of the 
cider, then pouring it back into the cask and giving the 
latter a thorough shaking or rolling. After standing 
bunged several days to allow the sulphite to exert its full 
action, it may be bottled off, The sulphite of lime 
(which should not be mistaken for the sulphate of lime) 
isa commercial article. It will preserve the sweetness 
of the cider perfectly, but unless care is taken not to add 
too much of it, it will impart a slight sulphurous taste 
to the cider. The bottles and corks used should be per 
fectly clean, and the corks wired down, A little cinna- 
mon, wintergreen, or sassafras, etc., is often added to 
sweet cider in the bottle, together with a drachm or so of 
bicarbonate of soda at the moment of driving the stopper. 
This helps to neutralize the acids, and renders the 
liquid effervescent when unstoppered ; but if used in 
excess, it may prejudicially affect the taste. 


(6958) H. R. 8. says: Will you please 
publish the receipt for making a flour paste? A. T. A. 
Richardson, the architect, recommends to every 2 table- 
spoonfuls of the best wheat flour to add a teaspoonful of 
common moist or brown sugar, and a few drops corro- 
sive sublimate; the whole to be boiled, and continually 
stirred to prevent getting lumpy, till of the right thick- 
ness. To prevent mouldiness, afew drops of some es- 
sential oil, as lavender or peppermint. 


(6959) J, C. W. says: Would you be so 
kind as to send me your formula for browning blue prints 
with tannic acid and caustic potash, which came out in 
your valuable paper, at your earliest possible convenience? 
A. Immerse the blue print after it is dried in a solution 
of aqua ammonia containing 22 per cent am. gas, 2 
parts ; distilled water, 18 parts. Leave the print in this 
solution from two to four minutes, or until the blue color 
entirely disappears, then rinse in clear water, and plunge 
in a filtered solution of tannic acid, 2 parts; distilled 
water, 100 parts. Keep in this solution about twelve 
hours, If not as dark as desired, intensify by adding to 
the bath a few drops of ammonia water. Take out after 
a few minutes and wash thoroaghly. The prints resem- 
ble sepia drawings. A greenish tone may be given blue 
prints by immersing after washing in os solu- 
tion of sulphuric acid. 

(6060) W. C. W. says: Will you please 
give me receipt for a good wine of coca? A. This isa 
French preparation. Its strength is about 1 in 30, and 


the dosea wineglassful. Coca wine is, roughly speak- 
“ing, about one-sixth of the strength of the official tiquid 
extract (Extractum Coce Liquidem B. P., or Extractam 
Erythroxyli Fludium U. 8.) To obtain the liquid ex- 
tract, coca leaves are exhausted by percolation (which 
differs from either decoction or infusion) with proof 





| can be placed. The nearer the focus the smaller diameter 
| itcan be. As to focns, it will depend on how much am- 











At the termination of the Brake shoe 
spirit. process the strength are q, 
process of percolation is as follows: The leaves are | Broiler, 
placed: ina veasel very like en elongated funnel, closed | ts 

base porous diaphragm. This funne Bung, "Eh Butterfield i 
at tts ws . i Se Burger alarms, contact device for electric, P. 


should be adjusted so that 1 ounce = | of leaves. The 


into a receiver, and a small tube passes up its outer side 


cation between the two. Spirit is now poured on the Button, White & Platt. 


and enters it near the top forming a means of communi- | Bush wand bung for barrels, metallic, J. maser onr.as 
closed. Button fastener, B. M. Hart....... ......-..... SOT 
leaves, and the percolator As the percolate | Bur uttons to to cloth, mach: ae ter attaching, OM. 


filters slowly through into the reservoir, the dis- 
placed air passes up the tube, and so maintains an equi- 


‘Trane 
librium in both veasels. The virtue of the coca leaves | Candy, machine for cutting stick, T. Hough Loke 











lies principally in the presence of the alkaloid i 


This, in the dried leaves, is supposed to exist as an | Car coupling 
inert salt, similar to many of the cinchona alkaloids in Car, band i. Ss 


bark. 


(6061) M. H. R. says: I have a 12 inch | Gitpet sweeper. & 
telescope, 72 inch focus. What diameter and a ALE ee Ee 


or tube of the telescope as to where the amplifier 


plification is wanted. The general size of a Barlow lens 
is linch diameter and 6 inches focus. If it is correctly 
| made for photographing, it will not make any difference 
which side is in. 

(6962) H. 8. writes: Some weeks ago 
there was published in your weekly an exhaustive article 
on the heat-resisting powers of different materials suita- 
ble for steam boilers and pipe coverings. I am in a dis- 
pute as to the merits of hair or asbestos covering. So I 
want to right myself before deciding. A. We give the 
relative values of different materials. We give following 
tests of Mr. G. B. Dumford, of Hamilton, Ont. 

Per cent. 
Combination of asbestos, hair felt, air space 


Asbestos and hair felt and chopped straw, 
the straw mixed with lime putty........... 87 


Chain link, J. A. Stein 












rnontabbanek shat Mankia anaes . 567,505 

Camera, panoramic, Angsten & Gesbeek......... F ies 

67,202 

pa T. Galligar . 67465 

L. Lirou .. Bae 

* A. 3. Weaver ’ 567,627 

Car fender street, - Hennessy... = 

F partion. een. W. A. Morton. . 561,54 

@. F. Mann. . 1 8T 

Car switeh, automatic, C. Stadtfelt., 567.17 

" ymond.. -. 8 

F.’ Downey (reissue) ° 17 

Lip > 567,188 

Carriage seat, extensibie. J. Mar 07,491 

e window E. R. Wette -» C148 

ridge-packet, G. Luger............ eves ULM 
idge packet, H. Pieper......... wees A 

Cash and package carrier catcb, H. M. Weaver... on 


= FOCOTSSL. D, J. WOO... 2.2.0.0 sccccrescocseces 7,481 


a machine, = L. Comma. 
etz 
bain link, insertibi 












Cigar buneb ‘machine, I. c. Dicsavuadbesetacses 

Cigar mould clamp, A. Thalbeimer.. 

Cigar tip cucter, autometic, Lehmann & Bronhom 

Circuit breaker, automatic, E. M. Hewlet 

Citgeae or wells, device for ‘cleaning, oO. » & 
i) ‘ 


Clamp. See Cigar mould camp. ‘Jar clamp. 
Clasp. See Garment supporter clasp. 
a line or wire tightening device, C. Truel- 





Clothes eR Reersngeegege ae 

Clateb or governor, automatic, H. 

Coffee berry hulling machine, A 

€ eee or tea percolator, V. M. Hi 
lee pot, BE. J. Hepburn....... 

Sons freed ap 


paratus, C. logrey. 6). 
Coloring matter, blue. A. Hert mann. passceneseses 567 87 
Combination lock, J. BE. Lockwood.. 567,146 
Cuncrete tombstones, composition for, Belcher & 
Sasa ccag os srantselbececsccceseceoseceesbess 567 562 

Cooking bolier. eo Mullieat.. eccceseceses 
Cops bolder device, ; &. | aR eon ae 

Corn bolding dovies, ¢ w. —, 

Cotton chopper, W. hk Jackson.. ose 





A plastic cement manufactured by parties at Coupling m bee Car coupling. 
w tions nastanetennennseedeutibinnseeet 
Troy, N. ¥., with 4 inch half felt outside. 86° = | CDi “ietachable, W. Hi. Williams. 5? 
Paper pulp mixed with lime putty, 1 inch, Cromastocy, warbage and excrement, F. K. sergs 
covered with sheeting of wood pulp. .. . 8 Crashing rotl, T. A. Bdison.2°5202).22200000000 seri 
Mineral wool cased with wood....... Seesecce 81 Ears and eutter cw & F. Schill - 
rb and gutter, chillinger...........- 567,174 
“ “cased with sheet iron........... 79 =| Curtain fixture, A. F Glrotard... ences: 567, 408 
Charcoal..... ghosscdbawactbebdsewns Gadesems 60 Curtain fixture, A. N. R 1 pacescocevensssscoececes 867,171 
Sawdust. 41 Cusbion. See ai cush 
r pisanes Serer ttt eeee seeeerenee Cus) a. or waste . seppest, cc. La oan 235 
Loam and chop straw sealed with wood. 32 VIOTO. 5 ona c eens suse sa veseerg ssseser-sesessscnses ie 
Cutter. See Cigar ti cutter. "Rotary ouver, 
BID. cccncccesseens coceseneesess400eses 29 Cucter hea a, W. Mane i 0 7 iba $61.54 
yanids, making, J. Raschen................ , 67, 
GOR GIGE, occvcccovesccs css Sees oo sectes 24 ?, oliding or cds, hash YT. Gpringer..........! B47 '570 
fF Re eovcesageesee oenennenta 20 Door’ epring, G. W, Warner irae "3 pera .. ae 
or spring and check, com ne ardale 7.4 
Eas biccwccecstinassad usc esse capet 15 Breded guation. 7.1 bacon. ley... 567, 443 
Red brick... eos onees <ntes R Dress fastener for closing ladies’ dresses, W. 
Sand 93 Ch.’ duendnaspapessencon oonesneenenees senor 567,348 
eee eee wee eee Tee eee ee eee ee eee eee eee Brier, all Cayperen hf] 
er, Ha id 
(6963) F. F. says: Please be so kind as | Dust collector, W ;D. Gray. 567 B41 


to inform me how to polish cattle horns. A. Firat scrape 
with glass to take off any roughness, then grind some 
pumice stone to powder, and with e piece of cloth wetted 
and dipped in the powder, rub them until a smooth face 
is obtained. Next polish with rottenstone and linseed 
oil, and finish with dry flour and a piece of clean linen 
rag. The more rubbing with the stone and oil, the better 
the polish. Trent sand is used in the Shefileld factories. 
It is a very fine and sharp sand, and is prepared for use 
by calcining and sifting. 

















Dust pan, A. “y Parkor......--. ee 6 
Dye and making same, brown diazo, C. Ris . Bi, 
ove ¢ - rosindulin series, red, Herzberg & Hei- 
Biectric current transformer, A. Thury...... 
Electric beater, J. E. Me 667 247. arses 
non La Nd rere brackets, ‘swing for, 


Electric jock, We. 8. Nas 

Electric machine, ae, ‘R. Thury. 
Klectrical transformer, H. M. Hobart. 
Electrical trausformer, W.&. Moody.. 
Elevator, T. W. Heermavs............. 
Elevator, N. P. Otis.............0..-. 




















Patches steesdeadpenss smmane 4a 
oe Elevator wells. guard gate eae L. Williams........ 567,183 
d gate, wagoi.. G. Bucket... ..........-cseceeseetes 667,554 
TO INVENTORS. a oe  Gaalns. Gas engine. 
ne 
An experience of nearly fifty yous, ana Excavating “spebine, fi . 5. Retbieg. eebpebconeveth H67,274 
of more tban one pundred thousap d applications or ao | Explosive engine, G. H. Witietts......... «++» 567,500 
TeNLs al bome ame and abroad, enabie us to understand tbe | tend a my | machine, H. B. Hake: 7 28 
laws and ice on both continents, and to possess un- | ric. See Knit fabric. Woved figured fabric. 
equaled liuies for procuring patents everywhere. A | ‘are register, sesorsing Ww. it. sontes. becdonesnece 567,815 
aynopels of tbe patent laws of the United States and all Foster 's knife, F. M. Me Cartea.... srocsecess 001,400 
foreign countries may be bad on application, and persons | Fence, D. C. Sait atembabeuameoseneeoteensete 8417 258 
contemplating the securing of patents, either at home or Fence, flood. See pal paste kt 567 383 
abroad. are in x°y- wo write to this office for prices, | ‘ence machine, wire, W. H. Campbell. opene 567.123 
which are low, in accordance with the times and our ex- | Fence post, e- L. C. Grant......... e+» SOT BS 
vensive facilities for conducting the business. Address | Fence post, O. W. White bead. . HIST 
MUNN & CO., office SCIENTIFIC AMERICAN, 31 Broad-| Fence tichtener, wire, T. M. Kerns... 567,142 
way. New Y¥ Fence tool, we, 5. pepeety... oan Sd 
‘ence, wire, enbne ghaes bee ME 
—_==_— Fences, ground base for fron, H. Burster.......... 567,882 
‘ a. Ltd. see i. 
INDEX OF INVENTIONS | Pissscqve, vortatles Egy oer sta 
Fishing ti bait, rercificlal, c i W. Gaide...... : 667/310 
Flexible joint or coupling, J a Glauber... ‘ TB 
‘olding macbine, OS ree i 4 
For which Letters Patent of the Foot warmer. Rickard & Lourie iaenakiaiaies bot 868 
tes ran C3 SU Sea enseus . BID 
United Sta were G ted ‘uel feeder and distributer, L. Myers... 667,190 
Ane rt may furnace. 567,825 
urnace. to WU EMO E soc cccccesecececeoccecs® coveees 4 
September 8, 1896, Furnace offtake. blast, Routhoff & Neeland........ 56.414 
pte yer ring, a - thom Wcpeescesccscedeseses a 
ame apparatus, i cmannseessubdnetineds i 7. 
AND EACH BEARING THAT DATE. | Game board, J. W. Waddel!.................. ATT 
Garbage, etc.. os of and apparatus for treat- 
Ay ME MG. nc ones, ‘acdnacahanranne teh $a1,210 


(See note at end of list about copies of these patents.. 





Adverti device, F. A. Ruge 
Aerial @n00 — for, Ww. B. B. Neale.. 
o 




























































Garbage ADL ng «. Hirseb.. 


Garden reke, E. BH. Snyd 
Garment supporter, R-. W. pasuaasonb., 





ens. ae 667,514 | Garment supporter i Thomson & Drev 
. 567,382 | Gas fieeing. AW 1 ne ancative hives 


Gas Da — Taminous motorial for incandescent. 








476 
Sees saentbacemeata.s 4 papuheredenneeel $67,571 
567,372 est AL. — rere freed, J Anderson.............4.+ 567.449 
° Gate. See End gate. Railway gate. 
«+» 567.197 gate, i) Ms ns cc ccanseughaceneons seus i npepenegeenes 667 585 
. - ey RARER RG ee = es ae Rea 567,223 
. Sai. } EY Ree yf Gone peter. 
. | Glass, means for working 1,236 
Sy * Sores | Geld a and jd from their ores, -- TO Pein- ” aor aes 
‘se Ce Sere ee aaa 7 
567,189 Golfinn A 4 Dailziel.... 455 
di 567.343 | Grain binder bead A. J. Macphail 
Bat : Graining tool, W. 8. Turner........... 
Bear! 
Beari 
Bearing, 
Bed, } AA |i aoe 
Beda be attachment, 'G. DA: Be Movcccocccenscoduecoeccoccooceeces 
Hat rack, J H pene 
Hay unite, | M5 Beekiy 
Hay . McIntosh... 
nia Heater. | dee Blectrie heater. 
Bicyc'e Heddle, aa Shs dn sctencehsooepceneednegs sedan j 
Bicycles. es | Hook. See Hammock supporting book. 
Bicycles, ad 243 | Hook and eye, A. M. Weber.......6. - 6. «6 eeneeees 567 528 
Binder, shock, 4 389 | Hoop. See Pie tin boop. 
Bit. See Auger sroresance call, J. Cy Higmins......ccccccscesee sees 667,199 
Blind. 216 ub, vehicle, J. W. Buchanan .............0-cs000- 500,291 
Boiler. ubs from tubular blanks, -agpareias for making 
ler 265 wheel, Warman & Winter...............c0seeres 7,328 
t. Bee Huiler, See Almond huller.. 
Bolting Humidifiers, hygroscopic rezulator for, J. Wai- 
Book turner, PD. MOON. ........-.020--0eeereeeenceeess SOT MGB | UMOB.. 6. een e eee esc cs eecein gee seep eteesesuseces 
Buot or shoe Ice, Apparatus for planing cakes of, J. N. Briggs 
MAGDTON,. «26 oan cccesereceeseceeeecerereccccseecees DOIWORE | —  (POIBBUE).... 62.0060 s ieee vases eee er eweees 
Bouts zk + — device ‘or grooving artificial, T. A. Fignn.. i 
je and asonnectbacteber 567.620 
Bostie ailine gee vot 967,385 
Bottle st oClure......, 567,192 
nt, Scofield : Warhana patios Shedes 507 416 
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Jowelry and tool for Sesing came cluster setting 
for, J. 


She 


567 St 


dont. see Fiexible Teint. Insulated rai) joint. 
Joarna! bearing end pillow biock, P. W. Power... 567.165 | 
Key fastener, Holingsworth & McNeely Tu 
Kaife. See Farrier’s knife. Hay suite. 
Kit fabric for bycraatic bose, etc., W. Baty. 28 
Knitting machine dial cam operating mechanism, 

A. MoMichae! 567 DAT 


Laces, machine for cutting, Goldstein & Aneree. 


7, a, is. 1 
Lamp, R. M. Dixon 5 
Lamp clateh, are, H. BR. Palmer 67 356 
Lamp, electric are, Faere & MacHaffie. $67,227 
Lamon, electric signal. J. R. Farmer. B73 
Lamp bolder, electre, W.S. Arnold 367,531 
Lamos, safery device for bauging electric are, BE. 

P. Snowden. 367,32 
Lasting machine, lL. Frechette. 567,566 
Lens for optical or shear purposes, F. Von Voigt- 

lander 567 526 
Letter box, Bethune & McPherson. 507 0 
Level or plumb, W. A. Francteco 567 5 
poems “ natrament, &. L. Kelty. WT 

Liquids, process of and apparatus for extracting, 

&. S. Merrtil 57 29 
Lock. See Combination. lock. Blectric flock. 

Master key pin jocks. Bash lock 
Lock, H. Bruns om, 20 
Locomotive catof, J. H. Cratchfe!l re 
Locomotive exhaust pipe. W. & Boreei dge........ 367,122 
Loom, J. L MeKay 567 361 
Loom Jacquard mechanism, W.G. Cennell wT. os 


for testing, R. C. Carpenter S673 


tubricator 


La>ricanta, machine 
Labricator. See Axie 


Machines, automatic stop for, F. Zieike - 67. 
Magnetic separator, R. Eickemeyer 1, 7 22 
Malting apparatus, A. Dein! nger. 71 
Master key pin tock, W. F. Donovan 7.35 
Mateh safe, F. Aleith 567 SRY 
Meat chopping impiemeot, G. W. Hasenritter TAT 
Metal articies apperatus for manufacturing hoi- 
low, J. A. Potter 567.410 
Meter. See Gas meter 
Mill. See Bali mili. Sawmill. Windmill. 
Mine waters, apparatus tor treating, Goodale & 
Hixon ee 732 
Mirror. dupiex. BR. F. Pickens A 


Moistening device, C. J. Newhard 










Moidboard fastener, W H. Bodenhamer. 
Motor moanting and driving mechanism, BEB. J. 
Bagnali ° S6T 560 
Mouse trap, G. A. Smith ses wT 
Musical instrument, fF. Bar rho wa 
Musica) inetrementa, sound in ee “device 
for, J. B. Kaiteel . ° 7,40 
Nut lock, A. Fouwere san 67 
Oil cup, W. EL. Wilkinson 567,12 
ON extracting apparatus, T. W. Young STAM 
Opera glass bolder, B. H. Blank 567,715 
Ord: » breech mechaciem, J. A. Deport 567.735 
Ore meentratora, cleaning roller for, r. HH. 
Hooper ° 
Ore reeder, ) M. Bible 
Ore leaching saoparatus, 8. B. Ladd 
hutiet or overtiow, G. Frank 
yo erate, rotary, M. N. Weathers 8 
Gversboes, attachment for india rubber, A. R. 
Pritehard 
Pacting. ancifriction, L. A. Gruber 
Packing machine, P. C. Larkin 
Packing, pleten rod, G. W. Troxier ; 
Packing. woreu body for steam, J. Hawkndge 
Pedloek, W. H. Taylor 
Pall, sanitary, C. M. D. Baron 





Paints or varnisbes, apparatas for apply!ng, H. C. 








Cleaver 
Paper feeding machine, 8. W. Child 
Paper feeding machine, B. W. (hild et al.. . 
Paper feeding machine, F. KR. Ford. prt ce 
Paper feeding machine, Foy & Leavitt 587. ta 
Paper feeding machine, F. M. Leavitt 567,276 
Paper feeding or other macnipes, automatic stop 

mechaniam for, 8B. W. Child . HI 
Paper folding machine, T. C. Dexter OT 
Paper making machine, G. W. Lowthwaite SOT 14 
Paper perforating machine, toilet, H. P Feister.. 567.400 
Paper registering instrument, Parker & Dexter... 567,36 
Paper registering machine, T. ©. Dexter 567. 
Paper splitting and winding nachine, C. B. Pope. 567.164 
‘on, fountain, M Moore 567.151, 567,152 
Pen, shading, P. Kuba S87 42 
Ph. aphatre id apparatus, K. Ruelle . SISK 
Photographic background, L. KR. Naef . BAS 
Photographic mount, ©. 8. Harris . S71 
Phutearaphic vianetter, L. R. Naef -- A 
Picking rod, C. A. Greeor - 567,468 
Pie tin hoop, L. N f eitze . ae 
Pipe. See Locomotive exhaust pipe. 
Pipe bending mechanism, W. F. Simmona. 567.518 
Pipe wreach, W. L. Freeman 7.229 
Pipe wrench, Muagrave & Cook . Ram 
Plow, W. &. Carrol 567.20 
Plow. P. J. Heller . 7,06 
Plow, potato, L. Hindermeier . IAS 
Plow seed planter attachment, G. W. Deane, 567 335 
Pest. See Fence post 
Postal package box, W. H. Spencer 567 288 
Potato bilier, N. Wagner 567,178 
Powder. See Gunpowder | 
Preee. See Baling press. Hay press. 
Printer’s quotn, J. L. Nichols 4am 
Printing apparatas, molticoler, F. von Buieofeld. 67,317 
Printing press stop mechanism, T. (. Dexter 67.48 


presses, sutomatic trip mechanism for, 


wrasiag 


Taylor . Hie 
Pump, 0. ¥. Bostwick WT 
Pump aod wrench. combined air. D. H. Petrie 567, «07 
Pamp attachment, H. W. Jones 7,272 
Hace horses, device for starting, W. C. Creveling. 7,28 | 


Kacs. Soe Hat rack | 
Rall bead, electric, G. H. Seott 
Kat! fastener, W. &. Gerhart 


Railway. bicycle, W. F. Manwels 
Ratiway, electric, W. fF. Grassier 
Railway, etectric, C. sili 


Ra:\woy fou signaling spparatus, J. G. Dixon 30 





Ratlway frog, clamp, G. C. Lacas 
Galiway gate, BE. ©. Fraunfeiter . BT 
R.ulway ral), D. Biase 567,583 





Raliway switel. street, Dallia & Kryszewski . WIA 
Bake. See tiarden rake 

Rake and apparatus for making same, L. Gibbs 567,129 
Rand trimmer, &. F. Maxwell! 56T .6 
Recorder. %ee Carh recorder 

Reel. See Boltrne ree 

Reel carrier. W. M. Barger 367.213 
Refrigerstor, shipoine, ©. N. Haoter 7141 
Register. See Fare rewister 

Reg tstering or counting device, G. B. Bassett 567.28 
Rheostat,. W. W. Dean 07,2233 


Kieg. See (jaivanic ring 


Roed making and repairing n.achine, Bunne!! & 


Belfield 67 292 
Road mating and repairing macbive, Bunnell & 

Page 567.28 
Rotary cutter, L. §. Heald . BIS 
Rabber bali, i. T. Biwel!l 67 400 
Sack tie, metalic, F. Drifih 7,338 


Sade Gap retainer, J. M. Martin 
Saddie, harness, ) Stephens 

Sash fastener, kK. Finley 

Gash or door bolder, Duncan & Smith 
Sash lock ana e% stor, M. ¥. Rebinsen 
Saw, crosscut, Zigier 


Saw fling machine, Kh. Kh. Coarsea 
Saw cuide, EK. C. Verehon 
Saw mill, band, ©. FH. Roberts 


Saw toothmg machine, R. RB. Coursen 
Senle, weighing, ¥. Leis 





Scholar s companion, K. Guehna 
screen. See Window sereen 
Serew plate, ('. Potrot wT 
jing metai boxes, machine for SSRRENERED, 
Gersant & Buttifant 507,384 
t. Bee Vehicle spring seat. 
t cashion aad back, H. 5. Hale 57 ATO 
beeder, J Moore . oe 
Tarntor. See Magnetic separator 
separating machine W. Obild et al re 
Shoes, weanefacture of, Mart & Sack 7,149 
Shovel. see Steam shu vel 
Wien, J. A. Dalaa 567 379 


Singletree, &. GO. Fugate 

Rize, paper hanger’s. «. & Welier 
kate, rotler. 4. W. Jones 

Sart, meyole, A. M. Met auwiesr 
Saveiting furuaece, brase, R. Banmann 








Boep stabbing and cutting machine, T. W. Alex- 

anoer ~. Sie 
Soetet wrench, adjustable, BR. Mctionaid . f 
Sol leria, bine, can. Ashlev &A McDermott 567 442 
Sole eige finiwwbing and ornemen! ing machioe, E 

¥. Mower 567,251 
Sole of heel plate. W. Front ’ ‘ 
Spade or fork. diagine, W. W. Hopper ora | 


Speed measure, vehicie, H. J Boor wt a 
Speed of machinery. governor for regulating, & 
Thanderhoit 
Spindle and bearing, J. “arrott 
Mpoovler gside, H. W. Bracken 
Spring, See Door spring 
@pring bolt or lock and key, Kunge & Brown 
Borine eye, 8, Riehardeon 
weet @eheel, sheet meta! 
and, 4, B Ray mond 
teaw botler, water tube, T Deegan 


r 


567,148 | 
ih, M. Coreoran ‘ 


wn 
- BTA 


| Stirrup, R. J. Chiloot 


|; Wagon wrench. BE. A. Bayer et a! 


ail Tanners’ use, delim: 


| Weeame cagtne. a. 


H. Reitz 
Steering gear, vessel. ‘ws L. Volker... 


Stool. ATA .~ A. R. Mit 


Stop motion device, automatic, 1 ria "ibexter.. 


Stopper. see Bottle stopper. 
Stove, A. M. Lanner..... 
Stove and erate, cx 
Stove. heating, ¥. Munson 

Stove or furhace, beating, P. W. Elliott. 
Stove, vapor. Kirby & Kinsey 


Stoves, safety casing for gasoline, 5A. Rath:: 


Stretcher, foiding, Wagner & Dwyer 


Vending machine, coin controlled, W. A Ferree.. * 
manufacturing. Morrison 


Veneers, machine for 
& Larven 
Ventilator, A. O’Brien 
Ventilator, J. H. Rifle : 
Vial for soluble tablets, J. N. Moebn 
Vise, compound lever, W. P. Bias... 
Wagon brake, W. B 


Wasting machine, W. A. Wallingford 
Waste 
00¢ 


w aten, I Riche 
Watch Lt, safety, R. Warsow 


Watch, stem winding and setting, W. E, Porter... 


Watch, stem winding and setting, J. T 
Water closet, A. O’ Brien 
Weather strip, J. RB. Smith 


Wheel. See Sprocket wheel 
Whip bolder, F. Zirkle oes 567,487 
W bis broom attachment, W. H. Burnett......... 7,217 
Windmill, G. C. FPiaggz memmeiiin - 567 229 
Window casing, A. Jones 67,40 
Window screen, P. H. ayant pvenegnences . B73 
W iodow sereen, A. ; 567,214 | 
Wire fubric machine. vc CG ‘ wid “Pope 567 380 | 
Wire handling implement, T. F. Stone) Jr 7,2 
Wooi and product therefor, process of cleaning, 

BE cnecccovcncegccccoccnceacstcossooccesors os. 4 


PF. Rase : 
Woven figured fabric, J. Zimermann 
Wrench. See Pipe wrench. 
Wagon wrench. 


DESIGNS 


Badge, C. Wendell 
Badge, campaign. Walker & ) ED 
Banner, Cbristaas, F. Turr 


Basket wear plate, W. B ie... ..... 


Bed end, metal, BE. T. McKaiz 


Bicycle frame, L. Starges 


Bicycle support, L. W. Mulford.... 

Cap, campaign, Ki. B.D. Plumley 
Chocolate mould, J. B. Sanders. . 

Cigar band, L. (©. Wagner , 

‘yole frame, foot, 8. & G. Anderson......... 
Eye, A. M. Weber Savéeneed 

Foot warmer, M. Ernst 


Gas ligbt shade, incandescent, 
urip for skirta, ete., B. t.. Cole 
Hammock, L. B Palmer . 
Heel, metal, C. L. Smith 
Hog rack, W. A. Michels 
Hook, A. M. Weber 
Hook aad eye mount, VU. A. De Long 
Incandescent light socket, 
Lamp chimney, G ir. 
Name bojder, G. W. Coverston. . 
Puszzie board, EO. Bentleys 
Puazsie sheet, 8. Stophiet 


B. Kaye...... 





wmbined gas, J. F. Donahue... 


»rocess of and epoaase us for cleaning, C 






Pass & Seymour. ahem 
. 0m, 


* Sen, 1126 | 


~ 


ti BOT Ald 


wi, 











Stud and searf pin securer, combiaation, W. H. 

Ca 
Switeh. See Gar switch. “Raliway switch. Tele- | 

pbone switch. i 
Telautograpb, G. 8. Tifflamy............ 7,320 
Telephone switch, DP. Kousseau............ 567,170 
Telephone switenboard apparatus, F. R. Mo- 

Berty seenens ‘ 7.604 
Telephone transmitter, RK. P. Green 567,122 
Telephone transmitter, Stromoerg & ( ‘arison WT 
= for street railways, transfer. F. A. Boston, . 

| r , docouves r 
Tie. See Sack tie. 
rie plate machine, W. H. Greensbield . 467,22 
Tore for bicycles, pneumatic, J. A. Rousseau . 67,512 
Tire, sectional pneumatic, A. W gl ibbitt 7 Se 
Tire setter, D. D. Frisbee é re 
lire shield, puogmatis. J. H. Lowrey. esBeqcces 
Tire tightener, G. Krohn ... 7. 
Tires, apparatus v repairing pueamatic, J a: 

Moomy 
Tires, means for preventing puncture of pneu- 

matic, BE. EB. & a) 
Tires, matee4 of and apparatus for m ig pneu- 

matic, H. Doughty f AST 
Tires. valeaiiser for repairing cupee, Bancroft 

& Betts... 67,186 
Tobacco tamsing machine, plug, Scullin & Maeu- 

len secceececssouseoecoutees 
Trace evelet, H. C Holzheimer. 

Track or course, circular, G. V. Russell... 
l'rain sienaling device, electrical, voums & Nor- 

ton . 
Transom lifter. P. Nash see 567,198 
Transom lifter, W. H. Taylor. . 6 
franspianting machine, R. Ames........... . 67,489 
Trap. See Mouse trap. 
Trapeze, revolving, Kinemanno & Zamora.... . BT S08 
rrimmer. See od trimmer. 
Trolley, B. 1. Priest . S41 
Trolley, electric car, J. E Hewes 61,474 | 
Trolley, electric railway, KR. N. Dyer... 7,306, 567,307 
Trolley wire and trolley wheel, P. C assidy. * Si 188 
Trolley wire crossing, H. M. Handshy.... an 
Truck, D. L. Barnes sade 
Track, W. P. Henszey... se 
Truck aod bra<e, car, H. C. Williamsoa 
Truck, yarn beam, W. EB. Sharples pee 2 * Sorat 
Trucks, power eoaring for, B. A. Sperry. a . 67,418 | 
Truss, A. Heasels.... 75 
‘Turning machine, taper, A. Petereit 567.549 
Twine machines, stop mvtion and testing mech- 

anism for, G. H. Bilis -. TL 
Type distributing machine. R. J. Moxley ... . BIR 
Type setting and distributing machine, EB. J. An- 

drews , . S22 
Type setting machine. electric, J. Sachs -- 567,256 
Type writing machine, W. P Ridder - 067,242 
Type writing machine, A. Matteson................ i, - 

} nee writing machine, T. 8 Spive Wi . eT 
writing machine ke action. .. Kidder.. 567, tal 
Valeo guard, W. F. Niebiing. ‘ . 67279 
Valve, shut-off, C. K. Senna -- 567,200 
Vaporizer and mixer for anseline ‘engines, J. | 

Pratt +» CUBS 
Vehicle, motor, C. H. Barrows . 67.406 
Vebicle spring seat, A. =. Holland . 6AM 
Veloce pede, A. L. Peir ° ‘ . 567,100 
Velocipede gear, C -. Me Intire pecened 567,155 
Velocipede, ice, BE. ; . . 67 56 
Velocipede, milit A, , L. Peirce : ey 
Velocipede pedal, A. L. Peirce 567,161 





Socket wrench. 





Stove base, J.C. Bu mp 
Table knife, 8. N. Howestoll.. 
W heel rim, C. K. Weich 
TRADE MARKS 

Beer, bottied lager, Anheuser-Busch Brewing As- 

sociation 386 
Beer, lager, Anheuser-Busch Brewing Associa- 

tion DAT 
Braids. August Moli Manufacturing Company... 
Braids, si! worsted, linen and cotton, August 


Molt Manufacturing Company 
Canned fruits and vegetables, D. N. Benton. 
Diamond gems, artificial, W. R. Dutsmgte. 
Fruita, preserved G Roneca 
Furniture, C. F. Manaban 
Hats and other head coverings, 


J. Auerbach 

Leather and leather boots and shoes, M. C. 
& Company 

Pumps and engines, George F. Blake Manuf 
ing Company 


neckwear and 
men's shirts and otber men’s wearing apparel, 


| eranted for the various subjects upon which petitions 





(| THE BILLINGS & SPENCER CO., 


| 29°33 Haverhill St., Boston. 
| Eight-tnch precision, with cutter milling and gear 





2.25 | Havemeyer Building, 26 Co 
. 5,986 





DWldverfisements. 





ORDINARY RATES. 

inside Page. each insertion «- - 75 centea line 
Hack Page. ench insertion «- - - - $1.00 a line 

oa” For some classes of Advertisements, Special and 
Higher rates are required. 

rhe above are cnarges agate line —aoout eight 
words per line. This notice shows the width of the ane, 
und is seu Im agate type. “neravings may head adver- 
tisements at the’ same rave per agave line, ov measure- 








it | Meoelved s reanele Cae See vse | PUY TEL E PHO! nN ES 


507.377 morniog Lo > appear ip the uowing w week’ ‘8 lesme, 








That Are Good--Not Cheap Things 





The W: County tewe~ Co, Fairfield. ill., have 
OOD or METAL WORKERS nnd netaied fat Wontar” ea 
take the place of a o0-called — J Hundings™ 
yithout steam power ens save outfit, which latter failed to 
money by using our Hundreds of similar oases asee ay be olted afecting the 
of nearly all 






Footand Hand Pow Power Machinery 


SEND FOR CATALOG UES— 
A—Wood-working Machinery. 
B—Lathes, etc. 
SENECA FALLS MFG. COMPANY, 


685 Water St., Seneca Falls, N.Y. N.Y. 


| AMERICAN -PATENTS.— AN INTER- 


| esting and valuable table showing the number of patents 


WESTERN TELEPHONE CONSTRUCTION CO. 
250 South Clinton Strect, Chicago 
The Largest Manufacturers of Telephones in the U. 8. 


BARNES’—_———= 


UPRIGHT DRILLS 


tion, Disk Pel hae. 10 tf "Back Geared Light Ak 


tr Send for N ‘ew Catalogue. 








have heen filed from the bexinning down to December 
3. 186. Contained in SCIENTIFIC AMERICAN 8&UP- 
PLEMENT. No. 1002. Price cents. To be bad at 
this office and from ali newsdeniers 

POWER & FOOT 


LATHE 


SEBASTIAN LATHE CO 


THE BILLINGS 


W. F. & JOHN BARNES CO. 
1999 Ruby Street, 








SHAPER 
MACHINE S 


+! AN 


ROCKFORD, ILL. 


BICYCLE e e 
REPAIR OUTFITS 


for Amateur and Workman. 
G3” Send %X. stamp for List 23. 
FRED FRASSE Co. 
21 Warren Street, New York 


BATTS PAT. IMPROVED DIFFERENTIAL 


Self~- Lubricating 
HOISTS. 


ONE MAN CAN HANDLE A TON. 
G3” Send for Particulars. 
BOSTON & LOCKPORT BLOCK CO. 
143 Commercial St., Boston, Mass., U.S.A. 





S 


120 CULVERT 


WIRE CUTTER 





ng 
Adjustabie Gauge. 
Wor hip 

the Best. 
Length 10 inches. 
G3” Send for circular “ W. 0.” 








Drawer 3. HARTFORD, CONN. 
Emery Grinding Machinery 
Diamond Face 
Grinding [lachine 
Designed to do grindi 
where small pg 
stock is to be removed, 


a flat face is required. 
G2” Book lb Free. 


DIAMOND MACHINE CO., 
Box 8%, Providence, R. I- 





at 








TRANSITS AND LEVELING LNSTRUMENTS. 
PLUMBERS’ IRON LEVEL “*Picmy.*'* 


ieee 








The Curtis Patent 
Return Steam Trap 


Returns all condensation back 
to boiler, and operates equally 
well with reduced pressure or ex- 
baust steam. 

its genera! use the past 10 years 
is best proof of its superiority. 


t®” Send for cirewar S. B. 
D’'ESTE & SEELEY CO., 





of 
all piping. Price $2.25. Size 2 Inch. For book on the level 


Cc. F RICHARDSON & SON, 
P. 0. Box 977, ATHOL, MASS., U.S.A. 


BicrcLte MAcHINERY. 


DROP PRESS, 
Automatic Lifter for Forging. 


1200 Pounds Hammer. 
0” Send for Booklet. 
The Waterbury Farrel Foundry and 
Machine Company, 
Bank St., Waterbury, Conn., U. S, A. 


“WOLVERINE” GAS »*° GASOLINE 
ENGINES, src* Mane’ 


sand 
ee. Wolverine ” is the et re- 
ersible Marine Gas Ine on 
the market. It is the ghtewe en- 
Requires no 


gine . its power. 
licensed 











cutting attachment. 


The Rivett Lathe 


Faneuil Watch Too! Co., 
Boston, Mass., U.S. A. 
Adopted by all great uni- 
versities. 

The greatest lathe for fine mechanics. 


“My Well and what came out of it.’” 
A story by the novelist Frank R. Stockton. 


























| Your Welland we wee come out of it.”’ lately safe. fanufact'a by 
WOLVERINE MOTOR WORKS, 
= Pohlé Air. Lift Pump "GRAND RAPIDS. | MICH. 








Bulletins to tell sou will be sent on application. 


The Ingersoll- venta Drill Co. 


ndt Street, New York. 


MAN UFACTURE OF BICYCLES.—A 
very comprehensive articie giving the details of con- 
struction of every part of these vehicles. With 16 en- 
gravinus. Contained in SCIENTIFIC AMERICAN 8SUP- 
PLEMENT, No. 908. Price cents. To be had at this 
office and from al! newsdeulers. 


The Van Norman__ oH, 
Universal Bench Lathe. 


A Lathe, Milling Machine, 
Screw Cutter ap A ae 
Grinder in one tool. 

best too! made for al! kinds 























Our patented stea of small work. Made by 
-—~y Se mh crash Welton Vek Zeal, Oo., 
ally, cost less in __—- ans for Catalogue, 
time - money to 
— less 4 
irs than an 
other mil in exist APOLLO GALVANIZED IRON. 
ence. ua : i will 
adapted for capitalists or prospectors use. aon Le -g requires Apollo. Any iron 
i 
CHICACO. Is there any advantage in using inferior iron? 


_GATES IRON WORKS, 


-L DRILLING MACHINERY 


| MANUFAC TURED BY 


WILLIAMS BROTHERS. 





it and Stee! Com 
Apeilo Inge “* pany, 





















Dizer 


actur- 
28,872 


Siiver govuas, leather goods, totlet articles and sta- 
& 


tionery articles, sterling, C. 


for, firm of J. Hau 


23.500, 28,961 


| and preserving compound 


1) 
| ACETYLENE ¢ GAS AND CARBIDE OF 





ITHACA, N.Y. DO YOUR OWN | messes prieing Tor 
MOUNTED OR OW SILLS, FOR jar. y. Printed rules 
DEEP OR SHALLOW WELLS, WITH Write for cataloxe, 

TEAM OR HORSE POWER 4, 
alan FOR CATALOG ng | “RELY 2c. 
WILUAMS BROS. eriden. Conn 








0CK TTI Saeed 


AIR COMPRESSORS & @ 


| Calcium.—All about the new illuminant, its qualities, 
chemistry. pressure of liquefaction, ite probable future, 
experiments performed with it. A most valuable series 
| of articles, giving mm complete form the particulars of 
this subject. Apparatus for ro = Spe gas. Contained 


» SCIENTIFIC AMERICAN SUPPL ENT. on, 
Tees. 1007. 1012, 1014. lols, 1016. 1023. 
| 1035 and 1038. The most recent apparatus of s:m- 


ple and more elaborate type described and lilustrated 
in especial acetylene Supplement No. 1057. Price 10 














Zinc plates and rple ore brickets, Flectrische . ‘ 
riveree reels mit “Beseh »yeter Haf. cents each. To be had xt this office and from uil news- RAND DRILL< 
Ci ncnacacngcasagnutaganes deulers. 4 


A printed cope of thes fieation and 


fated sins in. wil Te farnisues “trom th this 


Weents. in state t 
of the patent desire 


Broadway, New York. Special rates wil) be 


= oi 
im print 
offiee for 
name and namber 


and remit ~ "Sune & Co, 


given where 


is 31 | | a large number of copies are desired at one time. 


( anadian eatent= May GOW be ODtained by tre in: 


ventors for any of the inventions named 


198 | goung bist. provided they are simple, at a cost of 
2% | if complicated the cost will be a iittie more. 
Hroadway, > 
obtained. 


Mono & “o., WI 


| atzectiqns adress 
‘ork. Other foretgn patents may also Le 


in the fure- 


Fos tal 





MILLSTONES 
Grind Everything. 


apron EMERY “rina Ev 


FACTORIES,  P1AMOND herent 
vk 


Always Sharp. Requires No Dressing. 
2 Sena for Circular. CHEAP as Buhr. 


STURTEVANT MILL CO., Boston,Mass. 






































SEPTEMBER 26, 1806. ] 














BOOKS BESS ES 


Mercantile Boek Co nah Temple, Chicag 


ARMSTRONG’ § « PIPE * THREADING 
CUTTING-OFF MACHINES 





ters’ Tools, Pipe Vises, 
Pipe Cutters. stocks and ines 
= —— acknowledged to be 
send for catalog, 
"THE "ARMSTRONG MFG. CO. 
Bridgepert, Conn. 


CROOKES TUBES AND ROENTGEN’S 


Photography. 











— as 4 source of i. 


Soet C ad ny & ~ mesteee AMERICAN SUPPLE- 
MENT, Nos. 1st eed 3s. soe 3 24 4-29: 5. 
905, 9580 O34. 199s Eh o alge 80 
SCLENTIPIC A eetcas and 14, vol. 74. 


‘ rofusely illastrated Sovecarenre contain a 
pn ll ta > — A series of articles on Crookes tubes and 
the experiments performed with them. Among them will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which so excited the world, and 

xciting attention in connection 


which are now aguin € 
with Roentgen’s photography. Price 10 cents each 


To be had at this office and from all newsdealers. 


4 09 oo Wire Forming Mechines 


With F. iat Ripa ville’s Pat- 
rmer. 





les made fro: sot of round, 
t7 ~ on Pees dete me st same as 


2eJ si 


Bent Wire Goods furnish- 
Tie to order. 
BLAKE & JOHNSON, 
oe. Bex 7 Waterbury, 
Conn. tus 
An old and well cstapitabed house ba having ev 

thei 2 men' 

ae 2 See 
t and sale of goods are ope’ 

in Great Britain for any specialty commanding a sale 

railwa: 
mines. gas and water works, oF ae ete., etc. 
Address, stating w & 
ail Street, London, E. © ., England, 


facil- 
ester, 
















table lamp making its own aceiylene. 


—The new photography as performed yh ONLY PRACTICAL MAGAZINE CAMERA. 


Scientific 


American. 








DAIMLER MOTOR COMPANY,'° 


BUILDERS OF 


Highest Grade Single and Twin Screw Launches. 


Motors from 1 


OFFICE AND WORKS, 


Safest, cleanest and a wer boat built. 
No smoke or smokestack, “ 
tricity. No steam or naphtha under pressure. 
Run on one 7s pa per horse power 
per hour. No li engineer or piiot. 
Also Stationary Motors and Horseless Carriages. 
(Be On exhibition at Mudison Squure 
Gurden, New York, during October. 


“STEINWAY,” LONG ISLAND CITY, N. Y. 


to 25 Actual Horse Power. 


no boiler, no elec- 





ACETYLENE 
lene number of the SCIENTIFIC AMEKICAN SUPPLE- 
MENT, describing, with fuli illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and smali scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. | 
Price 10 cents. Tv be had at office. 





SUNART’S 


SUNART MAGAZINE, 
SUNART FOLDINGS. 


Send for Diustrated Cata- 
logue—? cent stamp. 


SUNAKT PHOTO CO., ROCHESTER, N. Y. 





G GREAT RED UCTION IN 


RUSSIAN PATENTS 


NEW LAW NOW IN FORCE. 


On the 13th of o—, a new Russian patent law went 
into effect, reducing the cost of obtaining a — 
and increasing the term to 15 years. We can n 
cure a Russian patent in $ in ordinary onsen. be 
rey formerly was from to $450 for a patent of from 
10 years. Annual taxes will be pyyable The appli- 
cation should be filed before the issue of the Uni 
States patent. 

Patents granted under the old law may, if still in 
force, be extended to the full term of 15 years, counting 
from the original date, by paying allthe annuities that 
would have become due if 
at the time the application was filed. 





Limited, 88 Leadien 
TR, have a tone that's 
tcbeirown. . 


THE NEW fis “oP Sree. 
DEPARTURE E world 
BEL Wy different uy 

E- 


LW 


ahs 















210 rth Main LLL C0. 
Bristol, ' Cenn., U.S. A. 





INSTKUCTION 


mental, [no ic. Organic, Technical 
Chemistry ; lowpipe, Qualitative and ntitative 
Analysis; pecaring ; Laboratory ipulation: Pre 

ration of Pure tances, etc. ‘ollege Course 
with ree of B. S&S. New an ymmodious Labor- 
atories. ne Gymnasium end * iwimming Tank. Per- 


sonal Attention to each St 7 Address, oo 


Department, Polytechnic Institute, Brooklyn, N. Y. 








FOR SALE. choice sites fer Facter- 
ies, Foundries, Refineries, Chem- 
ical Works, Lumber Yards, etc., 
and Dwellings in New Yerk Gity. 


4% lots, es - pathbens water front on Newtown 
Creek, ng vessels, and also fronting 
Lorg Island Haliscen lot low prices. 


8. B. SCHLEFFELAN, %8 Madison Ave., N. Y. 








or full pa particulars address, 
MUNN & CO., 361 Broadway, New York. 





APPARATUS.—ACETY-| ALGO 


Narine Vapor Engine Ce., Jersey City. N. J. 


“VENI, VIDI ViC!,”|— 


- AWFABER 


LEAD PENCILS, COLORED PENCILS, SLATE 

PENCILS, WRITING SLATES. STERL PENS, GOLD 

PENS, INKS, PENCIL CASES IN SILVER AND IN 

he new law had been in| GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - 


VAPOR LAUNCH. 


heim controlled 





commit Ry 7 
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eo“ HE IS DEAD; 


fo bis own imterest. who denis m Arms sec Ammuntiion © eboote s Rite 
or shot Gun and bas not « copy of ipeaL HAND hook, Ba. ?.A. 

10 pages of slid tnormation Just out (Meutlen Selercic American.) BE 
and send for one FREE to ai! countries semi scumpe for 

IDEAL MFG. CO., Drawer 4. New Haven, COE « s. be Me 











PROPOSALS. 


EW EAST RIVER BRIDGE © SPMINSLONNRS 

+‘ Office, New York, September 1, 1806. 20sale will 
received by the Comm ssioners of the New ion River 
oe, at No. 4&2 Chambers Street, New 

York City, u _ two o'clock in the afternoon of Wednes- 
day, Octo’ 7, 1808, indorsed * ve for Construc- 
tion of Foundations of New York Tower of New East 
River yy for furnishing che materials for and con- 
structing the foundations of the New York Tower of 
the New East River Bridge, at or near the foot of De 
lancey Street. in the City of New York. in accordance 
with the proposed form of contract and the plans and 
specifications therefor. All _ shall be inciosed in 
sealed envelopes addressed to A. D. Baird, President of 
the Board of Commissioners of the New East River 
Bridge, and presented tu bim on that day and at that 
hour at said office, and such bids will be opened at pub- 


lic meeting by the Commissioners on that day at two 
o'clock. Copies of the specifications and the general 
drawings of the work, with the proposed form of bids 
and contract, may be obtained, and further information 


will be given’ at the office of the Chief Engineer, No. 
Broadway, Brooklyn. Proposals will be made upon a 
jorm provided therefor, and oniy those proposals will 
be considered which are complete, in proper form, com- 
=f with the requirements therein stated, and are offered 
rties of known reputation, experienc © and respons- 
ibihty. Each bidder wiil be required to deposit, with 
his proposal, in the office of the Commissioners, 4 certi- 
the order of Richard 
Deeves. as T reasurer of the New Kast River Bridge 
ioners, as security for the execution by him of 






























































ITO R 
ENGINED ores 









nO ad 
pon eroR! a on 
OR FORE. oQo0Rk. 
MONITOR VAPOR ENGINE R @OMPANY 


Grano Rapios, MICHIGAN. 
— OFFICE. LUDLOW STATION, VOMRERS. W.% CATALOGUE FREE, 





CRANE BROS 


WESTFIELD MASS 





Manufactory Kstablished 1761. 


New York, N. Y. 
Manufactory Established 1761. 


ce 

the contract if his bid is acce pted. The contractor will 
be required to give e bond in the pena! sum of $125,000, 
in the form annexed to the proposed form of contract 
with two orarore d sureties or an approved surety com- 


pany, conditioned tor the prompt anc faithful perform- 
ance of the contract and its covenants anc the work 
thereunder. The Commissioners reserve the right to 


reject any and all of the proposals offered, and to accept 
eae HO sal Offered. ANDREW D. BAI RD, President. 
I hese 


Tou can catch b ~ nd ae Ht if you oon r eae’ “ 
our bait. To of we tive packag: 
10 ote MARINE BN $¥, 00 PALATINE, ILLS ft 














MACHINES. Cerlias ‘Magewes Brewere’ 
and Bettlars’ Machinery. Tue ViILTER 
MFG. Co., 899 Clinton Street, Milwaukee, Wis 


Dee Sy sur EY ING songnt 
month. Positions secured. . stamp for spate- 


_ logue. Biack Cor. Scheol, Patersou, N. J. 


Copying Clotbs make sharp, clean cut ‘et- 
ter copies. Suited to 7 bath or wringer. 
3,000 doz. sold. 2 for trial, ibe. postpaid. 12 


in a box, $1.00. R. Spurgin, Sia. O, Chicago 


GoNTe are WANTED. 


To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 


NOVELTY SIGNS Agents wanted to sei! ready 
made NOVELTY SIGAS 

50 per cent profit. Great sellers. Catalogue free. Sam- 

4, lec. Val. Schreier, Difr., Milwankee, Wis, 





Tue HARTFORD, No.2 


Has an Automatic Platen Lift 


An Automatic Switch for ribbon movement, feeding both ways 


Automatic Lever Locks 
Alignment that is positively permanent 


Compared with the Hartford, no other machine is up-to-date 
We solicit cash trade and can give such customers A GAIN OF 
50% over what is offered by competing houses in our line 


THE HARTFORD TYPEWRITER CO., 


The Typewriter 
EXCHANGE, 


14 Barclay St., New York. 
156 Adams St., Chicago. 
38 Court Sq., Boston. 





: a — a. ee oy hol AUTOMOBILE 1 
e save yo rom w cent. on pew P. »f.— f « t f th 
of all makes. ~ i Sc or Usialogus. performance of Re that obtained the. a in 





1 LauREL ST., HARTFORD, CONN., U.S. A. 


NEW LONDON—--~- 
WORCESTER, 
BOSTON, 










5.30 p.m. 
FROM 


PiceR 40, N.R., 


DEAFNESS. HEAD NOISES CURED. 


as glasses help eyes. NO PAIN Whispers beard. 
Gend to F. Hiscox (o., 858 Bway, N. ¥., for Book verted. 7: 


Experimental 8 aeapth Work 


E. V. BAILLARD, 106 Liberty Street, N.Y 








TYPE WHEELS. MODELS & EXPERIM AL WORK 
MOVELTIES & ETC. NEW YORK STENCH WORKS YORK STENCH WORKE 100 Wassau'sT MT, s° MY 





-xperimental & Model Work 


EX rs sé advice Sree. 


Gardam & Bon, 9% John &t,,N.Y¥. 


VE Know, Ee re 
HEEL>SLAB & an 


MANUFACTURE OF STARCH FROM 





EXCEPT SUNDAYS. 


THE INSIDE ROUTE 








CARRIAGES: THE 


co tition imatituted by the Petit Journal. With 





DIXON’S 


American Graphite 


Last the Longest. 
Mention SCIENTIFIC AMERICAN 


PENCILS ‘ont doubie the money. | A DREAM OF COMFORT 


He B&O. Statin in Dalinon, [PENCIL SF 


JERSEY CITY, N. J. 





The new Passenger Station of the B. & 
RUBBER PLUGS 


O. RR., at the intersection of Mt. Royal 


Avenue and Cathedral Street, Baltimore, it ‘or ibe punctured anew. Send 


M.., was opened for business Sept ist. 


The new Station, which will be known as ELECTRIC ‘CLOTH an everribing. Send 10 


Mt. Royal Station, is one of the finest build- 
ings of its kind in America. 


It is located in every AY, ty ~F 
in the residential section of the city and is BICYCLE APPLIANCE CO. 


easily accessible by Street Railway service 
from, all parts of the town, 


tion will remain in use as beretofore, and | 4: 8. Rite. 
all trains running over the Philadelphia | submervea pipe Ereter 
Division will stop at both Stations. All| fia wan pure water from Bull Run, a mountain stream 


tickets ‘rom Bal will .| thirry miles distant. 
to or f timore be hon to Pare AMERICAN yy Nos. 1019 


ored to or from either Station. and baggage 
will be checked to either Station, at the op- 
tion of the passenger. 


WE UNDERSELL ALL ! 


Bicycle Electric Lights. . 
at cere ashe 8 
Edison 








OHIO ELECTRIC WORKS, 
11 S. Water St., 
Cleveland, Ohie. 


FOR SALE! 





spose, © bore horse power Lowe Boilers, pressure in. 
i y- 
by Qetober to make room for others. Also one 300 





& “team H. in good condition. 
ra yA T to e U Mesaltte Sur civ et al news cents, 


BICYCLISTS’ TAPERING 






9 illustrations. 
Write the Smoothest and | supp: emenT., No. 1023. 
this office and from aii newsdeulers. 









Contained in SCIENTIFIC AMERICAN 
Price W cents. To be had at 


t best and most stylish of all 
RECLINING CHAIRS, the 
RIF VAN WINKLE CHAIR. 

A rare ~y of el 

and durability, possessing 
six points a excellence un- 
known in other reclining 
chairs, lus. Catalogue free. 

P.C. LEWIS MFG. CO. 
Box 12, Catskill, N.Y. 








‘or a sampie clot! ans cenvanstse wanted 


1004 Walnut 8:. 





ELECTRICAL SUPPLIES 





2 athe. aie PHILA., PA. Fi APPA AF s ai Ts we" Ggeertption at MANU- 
THE SUBMERGED PIPE LINE ACROSS | of Work fer 4 y-Get our prises. 
a or Ann og 
Camden Sta- the Willamette A at atone. Orgnen.—Br F. and LY Yuen & & HbhILMAN. “ending. Pa. 
Des: t ‘ t Cast i 
forming B sortion of the ain line oon On Tools, Guns, Cycles, ete. ' 
structed during 1893 and 1804, to supply the city of Port- absolutely prevented by using 


With 18 illustrations. Contained 





@20. Price 10 cents each. To be had at this 








MANNOCITIN, Shore guasers 
say it's the only absolute rust-preventive 
Sample can, Tweoty-five Ceota Ask for booklet 
OTTO GOETZE. nf Broad Street, New York, N.Y, 





office and from ail newsdealers. 


How to Build a Home 


Those intending to build will find the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published .. . 


“The Scientific American 
Building Edition.”’ 


Each number ts tllustrated with a Colored plate and numerous 
bandsome engravings made direct from photographs of buildings, 
together with interior views, oor plans, description, cost, location, 


owners’ and 





Pususweo Monrnty. 


include seashore, southern, colonial and city resid s, 
schools, public buildings, stables. carriage houses, etc. 

4 All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
ee hee te oe &® a] ci jes enit bast example Osten WAteh to wmabe eoboottons, than anveng tine ond mener. 


Svescriprions $2.60 a Year. 
MUNN & CO., Publishers, 361 Broadway, New York 


architects’ names and addresses. The iMustrations 


h 





Siwace Copies 25 Cewrs. 


Maize.—By J. Kriegner. Fu'l details of the proress 
With one illustration. Contnined in BCIFNTIFIC AMER- 
ICAN SUPPLEMENT, No. 101°2. Price 0 cents. ‘Lo ve 


had at this office and from ai! newadeulera, 




















Twelfth Edition Now Heady. R 
THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 


Receipts, Notes and Queries 


12,500 RECEIPTS. 708 PAGES. 
Price, $6.00 in Cleth; $6.00 In Hd $6.50 in Half 


Morocco, Postpal 
Ta iS great 

work has now 
been on the mur- 
ket for nearly 
six years, and 
thedemand forit 
has been 80 great 
that twelve edi- 
tions have been 
called for. 
it 1 entirely 
distinctfrom the 
ordinary receipt 
book in being 
thoroughly up 
to date. 
The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parte of the 
world; the information given being of the highest 
value, arranved and condensed in coneise farm, 
convenient for ready use. Aimost every inquiry 
that can be thought of, relating to formula used 
in the various manvfacturing industries, will here 
be found ans 
Those who are en aged in almost any branch 
of industry will ff in this book much that 
is of practical vaiue in their respective call- 
ings. ose who are in search of independent 
business or employment, relating to the home 
manufacture of salable articles, will find in it 
hundreds of most excelient suggestions. 
G2” Send for descriptive circuiar. 


MUNN & CO.. Publishers, 








361 Broadway, New York. 
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com ee 
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Scientific American, 
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‘Widvertisements. 


ORDINARY RATES. 


tadtde Page. ench ineertian, 
Rerk Page. ench tneertien. 


7 for 
Higher rates are requé 
The above are charges per agate line 
words per line 
andie set im agate tyre 


aboat eigb 


7 S_cente a line 
+ 81.06 a line 
some classes of Advertisemenis, Special and 
red, : 
c| 4 
This notice shows the width of the line, 
Engravings moay head acver- | 


be 


tisements et the same rate per agate iae, by measure- 
ment, as the letter press Advertisements raust 
received at Publication Office as early as Thursda 


uorping tO appear in the following week's isene. 


Cribune « 


2. S 





Tested and True. 





The Kasiest Running Wheet te the World. 
&” Send for Catalogue. 


THE BLACK MFG. CO., 


HALF A CENTURY OF 


ERIE, PA. 


CYCLES. —AN | 


a 





Biever = 











Phe | 


interesting history of (he cyele from ite origin ap to the 
present time Tee tret crank-drigen bicyele. 

me ~aonker”’’ and ite caceessers. The tricycle. The 
modern waew. Cycle bailding a science. Points of :m- 


: 

ement. orenmatic tire. A hand and foot evele, 

ita Brscretions Contained in BCTENTIFIC AMERI- 

CAN SUPPLEMENT, No. 101-2. Price 10 cents. 
bad at this office and from ail newadea/ ers. 


aT he 


Typewriter 
Patent 


This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 


Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 


TS WANTED ., FINE TOOLS MEMRY Sop, 
at" C.ALBESLY & CO. 


carhibaut 
MICAGO, ILLUS. 


Computing Figures 
mentally is probably the 
hardest kind of toil known. 
The Comptometer makes it 
easy, is twice as quick, in- 
sures accuracy and relieves 
eli mental and nervous _ 
Why don’t you get one 
Write for Bampniet, 
FELT & TAPRANT MFO CO. 
69-46 humors Gr., Curcaeo- 











To be | 





No Duar. No Noise. No License. ABSOLUTELY Sarc. 


Pennsylvania Iron Works Company — 


BUILDERS OF THE 


» “GLOBE” GAS____.. 


- AND... 


GASOLINE ENGINES 


FOR STATIONARY AND | 
MARINE SERVICE. 





Launco win Bt it F ty else N93 property of we enh Pettena 
Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. 8. A. 





~~ HAVE YOU GOT OUR CAT- 


ALOGVUE L FOR 1606 OF 
Cas ano Caso.ine STATIONARY ENGINES 
Casouine TRACTION ENGINES 
ComBineD ENGINES AND Pumps 
Caso.uine Portas.e ENGINES 


USE D ANY PLACE 


BY ANY ONE 
FOR ANY PURPOSE 
CHARTER GAS ENGINE CO., 


Box 148, Sterling, I Mm. 


This beats wing Steam. or Horse 
Pow We over the 
Ww EBMTER ‘Bs actua! horse power 


GAS ENGINE 


for 1.40, leas 10 discount for cash. 
Built on a eable plan. Built 
of best mate ade in lots of 100 
therefore omy can make the price. Box- 
ed for shipment, weight pounds. 
Made for Gas tine. 

re Cat 


or 
"rite for 8 . 
FG. 0. 
CHICAGO 








Bieyeves, Wotcnes Gurs, Buggies Horpess, 
8 Machines Org.ns Pinnos Sufes,Tools 
Senet ally “tottehona 1000 outs articles 
Lista free Cuncago Seanez Co, Chitago Li 


WEBSTER 
__ West Lith Street, 


DAMON- PEETS CO., 44 Beekman St., N. Y. 


are the ates Agents for the 


WEBSTER GAS AND GASOLENE ENGINES 


They keep all sizes in mock, and can show them tn 
»peration ow « atalogues Sree. 


JESSOP'S STEEL: ws 








AL Pri 


PREISTMAN SAFETY OIL ENGINE 


“A thoroughly successful c En- 
gine usinga Bate Oi.”—Franklin Institute 
No) Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Sate, yy 
| and Convenient. Chosen by 
— yo Used for 
near! 
PREI iMAN Ne CO.. Inco 
530 Bourse Blidg., 


PALAAAAARAAAMAAAAAAAAAAAAD2~ 
ATENTS! 


. MUNN & CO., in connection 
with —™ ablication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
a ments, to act as citors of Pateuts 
In Win Tine or Cesahelp Sor. bees Se cage 
, and now bave un ‘or 
the pre preparation “of Patent Drawings. Rpestfeations and 
jon of Applications for Patents in the 
U ited Bootes, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the paration of Caveats, 
= crept for Books, bels, issues, Assignments, 
Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
—_ on very Cay terms. 
paoeele t sent free of charge on application, con- 
texts full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissaes, Infringemen 
pemenenente. Rejected Cases. Hints on the sale 
ta, ete. 


Pat 
We also send, free of charge. a Pynepes of Foreign 
Patent Laws, showing the cost and method of securing 
Patents tn all the principal countries of the world. 
MUNN & CO., Souicitors of Parents, 
361 Enenoway, New YOrK. 
BRANCH Orrices. — No. @2 and @ F Street epetgo 
Building, near 7th Street. “WasmineTon, D.C 









qi) 





FOR FOOLS + 


3A 


e's PHILADELPHIA, PA. 

















pees gy 
Ra 








eZTIYTeTeer Tener verre ts 





The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 





This Company owns Letters- 
Patem No 
Emile Berliner 


— 


463,569, granted 


t Novem- 


per 17, 1891, for a combined 


’ 
Telegraph and Telephone, 
covering al! forms of 

Microphone Transmitters 


orcontact Telephones. 


| 
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ee 
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|| Setenrtric AMERICAN S@PppR. 
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ARVELOUS ALL 
THE IGHTY LEASURE are used all over the world. 

| ARINE | Exclusive Manufacturers of Steam Ma- 

save ERSONS Bey Heat ¥ uicqniaere We also make 

* SAVE | Fidatand ctpptise.© bes 2d Rest Dies 

EnceioT. Swot Bie Soule ah ani az 
gen rrnecoral ier east er, ee Be 
SPEAKING of <a our catalogue tells why 

MASON STEAM PUPP 





—_ 








~~~ 





Pressure Gauges, Vacuum Gauges, Voit- 
meters, Amperemeters, Wattmeters, and 


BRISTOL'S Recording Instruments. TOWERS AND TANKS 






Th ters, make continuous records 
Day and Night. Will pay for themselves. PATENT SECTIONAL 
Every instrument ful uaranteed and 


ALL IRON TOWERS 


of 4 and 12 Columns, 


for Water Works, Citves, Towns. 
PLAN’ ALC WO ToweRs 
PLAIN, ALL 


ELEVATED TANKS 
for Automatic Fire Sprinkler Plants 


sent on % days’ trial. Send for Circu- 
lars and Specimen ( 


‘hart. 
The Bristol Company, Weterbary, Conn. 


MENT. desired back sone of the SO) ENTLFIC 
AM ERIC ol UPPLEMENT cap be bad ai this office for 


Ww cents. Also to be bad of newsdeaiers ir al) parts of 










eS... Manufacturers of xX 
IRON and STEEL TANKS. 
SINTZ GAS ENGINE co. Louisiana Red Cypress Wood Tanks XX 
GRAND BAETDS, MIOB., a Specialty. SX] N SI 
Manutacturérs of the Sinez Sta- Ww. E. CALDWELL C0 a >, — 
Ueccline hegtace, imaneie 219 €, Main Street,  D><IXD> 


otapeed for Boats and jectric 
Ligbting. Runs with manufac. 
tured or natural 


and 
launebes, 


LOUISVILLE, KY., U. S. A, 


DORMAN’S 
' WULGANIZERS 





gas — Boats 
an rices Sreate the reach 
of all. 
Benicn' this +h 















This can be said of no other pump. 


THE MASON REGULATOR 7 OLIVER STREET, 


BOSTON, MASS, 









‘Sous detnaaly Sama Geolony, 


CAN'T HANG UPL. 
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The $5.2 
‘POCKET KODAK 
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ROCHESTER, N.Y. 


E VICTOR VAPOR: ENGINE 


The Twentieth Century Gas Engi 


iat Victor arse 














@” ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 
Only $3.00 a Year, tncluding Postage. 
Weekly--52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper ts published weekly. Every number contains six- 
teen pages of usefa! information and a large number of 
origina! engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Flectrictty.Telegraphy, Photograpby, Archi- 
tecture, Agriculture, Horticultnmre, Navaral History, 
ete. Complete list of Pavents each week. 

Terms of Sub«criptionw.— One copy of the ScIEN- 
TIFIC AMERICAN will be sent for one year - 52 pumbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dellars by 
the publishers; six months, $1.50; three months, $1.00. 

(Clubs. — Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Posta! Order, Draft, or 
Express Money Order. Money carefully placed inmde 
of envelopes, securely sealed, and cnrrectly addressed, 
seldom goes astray, but is at the sender's risk Address 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 


—4-——_ 


Scientitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but ts uniform therewith io 
size, every number containing sixteen iarge pages fall 
of engravings, many of which are taken from foreign 
papers anc accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT ts published 
weekly, and meludes a very wide range of contents: It 
preserts the most recent papers by em/nent writers tn 


at Rin 


Mineralogy, — 








History, Geography Archmology, A 
try, Biectrieity, Light, Heat, Mechanical Sanne 
Steam and Railway Eneineertog, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticuitare, Domestic Economy, Riography. Medicine, 
etc. A vast amount of fresb and valuable information 
obtainable {n no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
‘anada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SuUPPLE- 
MENT, both matied for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

“MUNN & CO., 361 Broadway, New York. 


o—— 
. . - . . 
Building Edition. 

THE SCIENTIFIC AMERICAN BUILDING ED!TION is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages. forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings. illustrating the 
most interesting exampies of modern Architectural 
Construction and aihed subjects. 

A special feature is tne presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as wellas the more expeusive, Drawings ip 
pe! tn color are gtven, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold py all 
newsdeaiers. $2.50a year. Remit to 

MUNN & CO,, 361 Broadway, New York. 


— —— &—— 


Export Edition 


of the SCIENTIFIC AMERICAN, with which is tneor- 

“La AMEKICA C)IENTIFICA & INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform tn pee an open 
with the ScIENTIFIC AMERICAN, Every 
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